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SOME FUNDAMENTALS OF SMOKE ABATZMENTL/ 
By J. F. Baricley2/ 


Smoke abatement is a subject of which fuel technology, although abso- 
lutely essential, is only a part. Its successful accomplishment starts and 
ends with human factors that must be given thorough consideration; between 
‘ais "start" and "end" fuel technology is applied. Smoke abatement usually 
starts from the desire of some nerson or persons to be free from uncleanness 
caused by the stack of someone else and ends with the sincere desire of the 
sverator of the fuel-burning equipment to maintain a clean stack, 


Although "smoke abatement" has been discussed for many years, it is only 
recently that the public has been mindful of such expressions as "air 
tollution™ and "air hygiene." The subject has much in comzon with that of 
supplying pure water but is more complicated. The public desires pure water, . 
expects pure water, is willing to pay for pure water, and expects to continue 
to pay for it indefinitely; it is a development of civilization. It is doubt- 
less correct to say, however, that people in general do not yet realize the 
detriment of air pollution to their well-being or give the question enough 
serious consideration. This is illustrated by the fact that in city smoke 
asatement it is the mass of small householders that sins the most and is the 
“ariest to handle. It is rather difficult to assemble a group of people in 
4room without the air becoming contaminated with smoke. Smoke abatement will 
lag with the lack of desire for pure air - probably the biggest human factor 
involved in its accomplishment. 


Enough group desire arising in various cities for better air has resulted 
-t development of methods and schemes for attacking the problem. An ordinance 
mist be passed to give authority to the program. Much work has been done on 
codel ordinances; in 1924 a basic ordinance was prepared by a committee of 
representatives of the American Society of Heating and Ventilating Engineers, 
whe Stoker Manufacturers Association, the American Civic Association, the 
Merican Society of Mechanical Engineers, and members at large. This ordinance 
488 probably served as a reference in the development of all principal city 
smo ordinances in this country. Its reprint from Mechanical Engineering, 
“lerican Society of Mechanical Engineers, May 1924, pages 303 to 305, followss . 


y Paper presented (partly abridged) at the Twenty-fourth Fuel Engineering 


Conference of Appalachian Coals, Inc., held at Kalamazoo, Mich., Dec. 13, 

1938. The Bureau of Mines will welcome reprinting of this paper, provided 
the following footnote acknowledgment is used: "Reprinted from Bureau of 

Mines Information Circular 7090." 

¢} Supervising engineer, Fuel Economy Service, Bureau of Mines. 
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Provosed Stancard Smoke Ordinance 


NAN ORDINANCE reeulating the emission of smoke fro: any chimney, smoke- 
stack or other source within the corporate limits of the city of 
, creating a Bureau of Smoke Regulation, constituting 


jo) 


eee Se { 
its personnel and prescribing penalties for the violation of the provisions | 
thereof, 


"Sece 1. Be it ordained end enacted by the City of a | 
Council assembled, and it is hereby ordained and enacted by tne authority of 
the same, that there is created a Bureau of Smoke in) aa the chief of 
which shall be mown as . ‘ 

The Mazror shall apvoint a 7] at a salary not to exceed 

per annum. The person so appointed shall be an engineer qualified 
by training and experience in the theory anc practice of the construction and 
operation of steam boilers and furnaces, also in the theory and practice of 
ee abatenent and prevention. 

af may, upon athe recomasendation of the 
ey, appoint 5/ at a salary 

not to exceee———s—=S~S per annum. The nerson or persons so appointed shall 
be engineers, qualified by training and experience in the theory and practice 
of the construction and operation of steam boilers and furnaces and the firix: 
of furnaces. — 

The Uf may appoint such other inspectors and 
employees in the Bureau of Smoke Regulation as may be necessary for the proce: 
performance of the work of the said Bureau at such salaries as may be fixed t. 

the Mayor shall appoint an Advisory Board of engineers, who 
shall act as advisers on enginecring questions to tue 
Bureau of Smoke Resulation. The Advisory Board shall act as a board of appes 
as provided in Section 4 of this ordinance. The mesders shell serve without 
pay except when acting as a board of apveals, when tney snall receive the sc 
of each per meeting. 


"Sec. 2. "Persons" shall be considered as referring to all individuals, part- 
nerships, or associations other than corporations. | 

"Corporations" shall be considered as including all bodies corporate, joi: 
stock companies or associations, domestic and foreign, their lessees, assigex 
trustees, receivers, and other successors in interest having any of the powe 
or privileges of corporation not possessed by individuals, partnerships, or 
unincorporated associations. 

"Chart" shall be considered as referring to the Ringelmann Smoke Chart es 
published and used by the Bureau of Mines. 

"Stack" shall be defined as including chimneys, smokestacks, structures, 
and openings, of any Hind whatsoever, canadle of emitting smoke. Smokestac:: 


May be "Bureau Chief," "Superintendent," "Smoke Commissioner," or "Chief 
Smoke Insnector." 

4u/ The Mayor or- other authority designated by him or by the Council. 

Py May be "Deputy" or "Assistant" with any of the Cesignations in 3/. 

6/ Usually the Council. 


MN 
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en locomotive rovundhouses snali be deened oarts of locomotives beneath them 
for the time being. 

"Advisory Board" shall be considered as referring to the Board of Engineers 
aspointed by the Mayor to act as advisers on engineering questions to the Bureau 
chief, Bureau of Smoke Regulation of the City. : 


"Sec. 3. The production or emission within the City of smoxe, the density or 

spade of which is ecual to or greater than No. 3 of the Ringelmann chart, from 

any stack, except that of a locomotive or steamboat, for a period or for 

reriods ageregating two (2) minutes or more in any period of fifteen (15) minutes, 
end the emission of sich smoice from any locomotive or steamboat for a period or 
‘oy periods aggregating one (1) minute or more in any period of eight (8) 

sinutes, is hereby prohibited. : 


c. 4. No person or corporation shall construct, install, reconstruct, alter, 
repair any furnace, boiler furnace, stacx, or other apparatus connected with 
stack, unless he or it shall make ap lication in writing to the Bureau of Smoke 
nae lation on the form furnished by the said bureau, cul:’ sworn to before a 
Lotary pudlic or any +» erson authorized to Adinester oaths, for a permit for 
such construction, installation, reconstruction, alteration, or repair and in 
and Dy such application shall give the vlans and specifications, showing the 
style and dimensions of the furnace, boiler furnace, stack, or other apparatus 
connected with a stac’s intended to be usec, a descrivtion of the building or 
rart thereof in which such furnace, boiler furnace, or other apparatus is located, 
including the means provided for remiulating the temperature of such building or 
vart thereof and ventilating tne same, and generally all provisions made for pre- 
venting smoke, together with a statement of the kind of fucl proposed to be used 
and of the onerating requirements to be sade of the furnace or furnaces referred 
6 therein, and unless such apolication shall be vassed upon by the Bureau of 
Sioke Regulation, and approved in writing and a permit issued as hereinafter 
trovided; provided, however, that minor or emergency revairs which do not increase 
che capacity of such furnace, or which do not involve any substantial alteration 
in sucn furnace, boiler furne.ce, stack or other apparatus, and wnich do not in- 
volve any alteration in the method or efficiency of smoxe prevention, may be 
made without a permit. / 
Any application shall be approved or rejected within ten (10) dazs after it 
is filed in the office of tne Bureau of Smolke Regulation. | 
Upoo the apyroval of any application, a copy of wnich sinall be left on file 
in the office of the Bureau of Smolzre Regulation, and woon the payment of the 
ces hereinafter provided, the Bureau of Smoke Pemulation snall issue a permit 
or 


fas a 


ry toe 


b 


tae construction, installation, reconstruction, alteration, or repair of 

sick furnace, boiler furnace, stac!t, or other apnaratus. 
In the event that any such amnlication is rejected by the 

Bureau of Smoie Resulation,-. the applicant has the right to appeal 
“rom his decision to the Advisory Board. Such anneal shall be made in writing 
+9 the ; Bureau of Smoke Regulation, who shall call a 
rcecial meeting of the Advisory Board within three (3) days for the consideration 
cf the matter. If a inajority of the meubers of the Advisory Board present shall 
ce of the opinion that the application calls for such construction, installation, 


‘/ Sea footnote 4% on page ec. 
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reconstruction, elteration, or renvair of furnace, boiler furnace, stack, or oth 
apparatus, that there will not under reasonable corditions of operation be pro- 
duced or emitted from the stacix connected therevith sych smoke as is herein pro 


hibited, the decision of the ,2/ Bureau of Smoke Regula- 
tion, shall be reversed and the finding of the Advisory Board shall be binding | 
upon the ,2/ Bureau of Smoke Regulation; otherwise the | 


same shall be confirmed. In which latter cuse the fees to the Advisory Board | 
are to be paid by appellant, wno snall first give bond or make other deposit of 
funds for the anount of the fees provided for in Section 1 of this ordinance. 


"Sec. 5. It shall be unlavful for any engineer, contractor, or otner person or 
corporation to do the wort of constructing, installing, reconstructing, alter- 
ing, or repairing: any furnace, boiler furnace, stack, or other apparatus con- 
nected with stack, unless the person or corporation for whom such constructics, 
installation, reccnustruction, alteretion, or repair is being mace has proper 


authority, in tne fora of a neriit, from the Bureau of Suoke Regulation for 
such work. 


~ 


rT 


re ar 


"Sec. 6. For examination of an application for a vermit for any such construc- 
tion, installation, reconstruction, alteretion, or repair the Bureau of Smoke 
Regulation snall collect at the time of issuing sucn pernit, for the use of ta 
City, a fee of ° 

The issue and delivery by the Bureau of Smoke Regulation of any such pernit 
shall not be held to exeupt the person or corporation to wnom the permit has 
been issued or delivered or who is in possession of the same, cr whose applica- 
tion has been anproved, from prosecution on account of the production or emhiss=: 
of smoke hereby nrohibited. 


"Sec. 7. The ,3/ Bureau of Smoke Regulation, shall keep in 
the office of the Bureau of Smoke Regulation all applications made anc a conm- 
plete record thereof, as well as of all permits issued. He snall also keep a 
record of all smoke observations on all stacks end generelly of the work done 
by the Bureau of Snoke Regulation. All such records shall be open for inspec- 
tion by the public at all reasonable times. He shall in all matters pertaining 
to the enforcement of the provisions of this ordinance report airect to 


"Sec. 8 The 3) Bureau of Smoke Regulation, his deputies, 
and inspectors shall have the ri, right to enter in the performance of their dutisc 
at all reasonadle hours, all premises from which smoke is being emitted or ae 
been emitted, and any person who shall, after proper identification, deny ad- 
mittance to sucn person or persons or interfere with him or them in the per-— 
formance of nis or their duties shall be liable to a fine not exceeding 

or undergo an imprisonment in the county jail or workhouse of not more than 


, or both, at the discretion of the committing magistrate or 
alderman, 


"Sec. 9. If any perso. or corporation shall violate any one or more of the 
prohibitions or reavirements of this ordinance, the 
Bureau of Smoke Regulation, 


shall enter suit before any police magistrate or 


3) See footnote 3 on page 2. 
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wderman of the City of __, and upon conviction such person or 
‘orporation shall be subject to a fine or penalty not exceeding for 
ach and every Violation thereof, and each day's violation shall constitute a 
-sarate offense, or undergo an imprisonment in the county jail or workhouse of 
nore than , or both, at the discretion of the committing 


. 10. (a) Each power boiler with more than 1,500 square feet of heating 
oy using coal as fuel, shall. be provided. witn a mechanical stoker or otner 
vice or attachment anproved by tra Bureau of Smoke Regulation. 

Heating surface snall be construed to mean all boiler surfaces in contact 
ith hot gases. 

(>) The mininum distance between dead plate and boiler shell for horizontal 

eturn tubular boilers snail te not less od the following, according to dia- 

eter of boilers’ 


shell, inches 


fenster of boller, inches Distance from decd rnlate to 


4g and less Od 3C 
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mn most cases it is desirable to have tiore than this minimua,. 

(c) Where it is provosed to use oil or powdered coal as fuel for horizontal 
eturn tubular womens the heizht of the toiler shell above the ashpit shall de 
st less than 60 inches: in most cases more is desirable. 

(a4) All d~fired furnaces for stationary boilers carrying more than 

pounds steam pressure shall be »nrovided with steam-air jets or 
ther approved method of admitting auxiliary air above the grates. 

If steam—air jets are used, there shall be one such jet for each 250 square 
eet of heating surface or fraction thereof, and the minimum number of steam-air 
ets shall be three. 

(e) Boilers carrying not to exceed U/ pounds steam pressure 
211 be provided with openings to admit auxiliary air above the fuel bed, having 
free air opening of not less tha: 3 square inches for each square foot of 
Tate surface. 

(f) All return-tubular boiler sottings, in addition to stean-air jets and 
iiliary air openings, snail have such gas-mixing arches, piers, or other devices 
sare acceptable to the Bureau of Smote Regulation. 

(c) Full extension furnaces shall be usec on all stationary hand—fired 
ertical fire-tube boilers. ‘whe arch of the eR veoe Tee furnace must extend 4 feet 
ind the grate. 

(nh) Each hand-fired weter-tube boiler: cf the hizhly inclined or vertical type 
=211 have full extension furnace with an arch extending at least 4 feet back of 
he grate and firebricx piers or other acceptable construction installed. 


| wais will vary according to location. As a matter of fact, the mninimun 
Dressure at wiich stean-air jets are really effective is about 60 pounds. 
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(4) Fach chain-grate stoker shall have an ignition arch with minimum lenztt 
equal to of the length of active grate. 


(Note: In the Illinois district it is the judgement of chain~grate engi- 
neers that this minizum should be 3/5 and that in no case should the 
length of arch be less than 5 feet. Further east 2/5 may be sufficient.) 


(3) Side inclined and front overfeed stoers installed under vertically 
baffled boilers may te set with flush front provided the minimun distance froz 
grate surface to heating surface is 7-1/2 feet. If minimun distance is less th 
7-1/2 feet, a full extension furnace, with arch extending 2 feet back of the 
grate shall be used. 

(ic) Where side inclined and front overfeed stokers are installed under 
dP: return tubular boilers, full extension settings shall be used. 

(1) Portable boilers of the vertical cr locomotive tyne shall use "smokeles: 
fuel, unless such boilers are equinved with anvroved smoke-preventing devices 
which will insure "smokeless" operation under normal working conditions. 

(m) Low-pressure heating boilers carrying not to exceed m0, 
pounds steam pressure and rated 2,0°0 square feet or more of steam radiation or 
3,000 square feet or more of water radiation shall be of a satisfactory "smoke- 
less" type and capable of reducing the amount of smoke produced so.as not to 
exceed the limit set by Section 3. 

(n) Low-pressure heating boilers carrying not to exceed g) 
pounds steam pressure and rated below 2,000 square feet of steam radiation or 
3,000 square feet of water radiation and hot-air furnaces with more than 9 sqva 
feet of grate surface, if not of a satisfactory "smokeless" type, shall burn on 
"smokeless" fuel. 

(0) All low-pressure boilers shall be provided with openings, to admit 
auxiliary air above the fuel bed, having a free air opening of not less than 3 
square inches for eacn squere foot of grate surface. 

(p) The projected grate area of any boiler using coal as fuel shall be not 
less than 1/60 of the heating surface where stokers are used and 1/45 of the 
ae surface in hand~fired furnaces. 

The area of the breeching in units not exceeding 1,000 horsepower shai! 
be NF of the grate area. 
(r) Unless the height of the flue or staclt is greater than 150 feet, the 
breeching must not drop below the horizontal at any point from boiler to stacxz 

(s) The unrestricted area through the daiper on any water-tube boiler shal. 
be not less than 1/5 of the grate area and for horizontal, return-tubular, in- 
ternally fired Scotch marine or Continental-type boiler shall be not less then 
25 percent in excess of the combined inside area of tubes. 

(t+) All power and heating plants of over 25 horsepower capacity shall be 
equipped with stack of sufficient height to give a minimum of 0.25 inch draft 
over the fire in the furnace under normal working conditions. 

(u) Kent's formula, H.P. = 3.33 E-WH, may be used to determine the size c 
the stack. For eacn righteangle bend in the breeching 10 feet shall be added 
the height so determined. 


U see footnote 7 on page 5. 
8/ May vary in different States. In Pennsylvania for example, the dividing 1 
between high pressure and low pressure is placed at 15 pounds. 
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HP. rated boiler horsepower, 
square feet of heating surface # 10 for power boilers, 
square feet of direct radiation (rated capacity) + 100 
for stean-heating boilers, 
= square feet cf direct radiation (rated capacity) 
for water-neating boilers, 
effective area of stack in sauare feet, 
A- 0.6 WA, when A = actual area in square feet, 
inside dimensions of a sauare stack, 


| | oe 


150 
E 


nom on 


-E +4 in. 
diameter of 

VE+ in. 

H 


inside diameter of a rourd stack, 
height of stack in feet. 


ett 


(v) The height of the stack shall be at least 30 times its inside dimension 
en the height does not exceed 65 feet. 

(w) No stack to which a "smokeless" boiler (2,000 square feet or more 
cacity steam radiation or 3,900 souare feet or more capacity water radiation) 
attached shall be less than 50 feet high above the center of the breeching 
nnection to the stack. 

'(x) The inside walls of the stack shall te smokétight, vertical, free from 
sets, constrictions, or enlargements, and shall have no openings between the 
2eching and the top of the stack. 
(y) The top of the staclz shall extend above or be far enough away from any 
arcy building to avoid downdrafts. 

(z) The minimum setting heights of boilers shall be those recommended by the 
axer Manufacturers! Association and the Boiler Manufacturers Association in 
2D 


~—he @ 


>. 11. Any Ordinance or part of Ordinance conflicting with the provisions of 
is Ordinance shall be, anil the same is, herepy repealed, so far as the same 
fects this Ordinance." 


A model smoke-abatement ordinance has been adopted by the Smoke Prevention 
sociation. It is published in its manual followed by a questionnaire, with 
svers from some 80 cities, which thro:s much light on the wa; such matters are 
ing handled. ‘The ordinance and questionnaire with a summary of the answers are 
crinted as follows froia the anual (1): 


Model Smoire Abatement Ordinance 


"). There is hereby established a division in the City of 
as kmown and designatea as the Smoke « All employees in said 
z snnll be appointed according to law and shall be under the 
veervision and control of the Smoke 
The Smoke shall be charged with tne ineneot ton and control 
the installation and maintenance of heating, power, and fuel-burning equipment, 
¢ prevention and abatement of smoke, the examination and approval of plans of 
l heating, power and fuel-burning installations, and of all snoke prevention 


oO, 
© 


she figures underlined in parentheses refer to items in the bibliography at 
the end of this paper. 
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and abatement installations installed or reconstructed in any building, locatic:, 
or on any premises within the jurisdiction of the City of 

"#2, The head of the Snoke shall be an engineer qualified hs 
technical training in the theory and prectice of heating, power operation, and 
fuel burning. He shall also be exmerienced in and thoroughly familiar with the 
design, constzuction, and operation of steam boilers and furnaces and in the 
theory and practice of smolxte prevention and abatement. 

"mz. No new plants =or reconstruction of any existing plants for producing 
power and heat, nor either of them, nor any new chimney connected with fuel- 
burning plants, shall be erected or maintained in the City until plans and 
specifications of the same have been filed in the office of and approved by tk: 
S:ioke and a permit issued by hii for such erection, reconstri- 
tion, or maintenance. Plans and specification to be filed with the 
shall show the amcunt of work and the amount of heating to be done ty such plant 
and all appurtenances tiereto - including all provisions ade for tne purpose o! 
securing complete combustion of the fuel to be used and for the purpose of pre- 
venting smoke; said plans and specifications shall also contain a statement of 
the kind of fuel pronosed to be used, and said nlans ane specifications shall 
also show that the room or apartment in which such plant shall ve located is 
proviced with coors, windows, air siafts, fans, and other means of ventilatiorz 
sufficient to prevent tne temperature of such room, apartment, basement, or 
other portions of such building, wherein such steam plant or apparatus is to be 
used, from rising to a point higher than one hundred and twenty degrees, Fahrer- 
heit, and sufficient also to provide that the atmosphere of any such apartment, 
wnerein such apparatus nay be located, may be entirely changed every ten minute: 
Uoon the anvproval of such plans and specifications, a dtuplicate set of which sx: 
be left on file in said office, and upon the naynent of the fees as hereinafter 
provided, the Smoke shall issue a pernit for the recon- 
struction, erection, or maintenance of such plant. The Smotre 
snall see that the execution of the work permitted is carriea cut in conformity 
with the plans and specifications, with special reference to the amount of spac 
used, the size and construction of the chimney or chimneys usec, the provision 
for the prevention of snoke, and the provisions for ventilation and for the 
proper temmerature in the coiler roon. 

"h, It shall be unlawful for any person to use any new or reconstructed 
plant for the procuction ana generation of heat and power, or either of then, 
until he shall have first procured a certificate from the Smoke 
certifying that tne plant is so constructed that it will do the work required 
and that the plant is so constructed tnat it will do the work required and that 
it can be so managed that no dense smoke shall be exitted from the chimney corn- 
nected witn tue furnace or fire box. 

"5. The emission of dense smoke within the Citr of fron 
the smoke stac': of any locomotive, steamboat, steam tug, steam roller, steam 
derrick, steam pile-driver, tar kettle, or other similar machine cr contrivances 
or from any open fire or from the smokestack or chimney of any building or 
premises, excepting for a veriod of six minutes in any one hour during which t+ 
fire box is being cleancd out or & new fire built therein, is hereby declereac 1 
be a nuisance and may be summarily abated by the Smoke ¢ 
by anyone whom he may duly authorize for sucn purpose. Such abatement may be ; 
addition to the fine hereinafter provided. Any verson, firm, or corporation 
Owning, operating, or in charge or control of any locomotive, steamboat, stenn 
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ug, steam roller, steam derrici:, steam pile-driver, tar kettle, or other similar 
achine or contrivance, or open fire of any. building or prenises, who shall cause 
r permit the emission of dense smoke within the city from the smokestack or | 
himney of any such locomotive, steamboat, steai tus, stean roller, steam derrick, 
sean pile-driver, tar kettle, or othar similar machine or contrivance, cr open 
ire from the smokestack or chimney; of any Duilding or premises so owned, con- 
rolled, or in charge of him, her, or then, excent for a period of six minutes 

4 any one hour during which the fire box is beinz cleaned out or a new fire 


5 


zing built therein, shall be deemea suilty cf a violation of this section and 
79on conviction thereof shel? oe fined rot Tee than | dollars 
jx more than for each offense: and each emission of dense smoke 


. violation of the provisions of this section shall constitute a separate 
-fense for each and every day on which svch vislation shall continue. 

"6, The fee for the insnection of plans and issuing of permits, and for the 
ispectioa of furnaces or other fuel-burning anvaratus or devices and issuing of 
*rtificate, shall be as follows: 

a Prosecutions for all violations of this ordinance suall be instituted 
, the and shall be prosecuted in the name of the City of 

3 | 

The issuance and delivery by the Smoke ‘of any permit or 
srtificate for the construction or reconstruction, or any permit for the altera- 
ion or renair, of any plant or chimney connected with a plant shall not be held 
> exempt any person or corporation to whom an; such permit has been issued or 
‘livered, or who is in possession of any such nernit, fron prosecution on 
count of the emission or issuance of dense sinolke caused or permitted ov any 
sch person or corporation. 

"8. <Any person wno shall. violate anv of the provisions of this ordinance 
call be fined not Jess than dellars nor more than 
vliars for each offense 


"The following questionnaire pertaining to cmolte ordinance regulations in effect 
1 cities throughout the United States and Cenaca was distributed to anproximately 
0 cities. The nurpose of this survey is to obtain irfornation and prepare a 
22st of ordinance reynlations in effect in a representative nunoer cf cities 
that officials in charge of smoxre abatement work will have accurate informa- 
ion of the metnods uscd. 


1 
« 
J 


"It is anticipated that this information will also »rove or berefit in 
zriliarizing stoker and toiler manufactsrers and ctiers connected with the fuel- 
rrning industry with the regulations governinz the installation and operation 
Ls sey eavioment.' 


QUESTICUIAIR® 


ane of City _ ___s«StAtE 

ipulation 1930 Area, square niles 

3t21 tons coal burned annually in city, all vurposes 

sturacite tons. Situminous _ tons, Seniottuminous tons. 
Under what cepartment is smolze abatement activity conducted? 


artment of 


tle of officer in charze of smoie abatenent 
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Name of present incumbent 


Persons engaged in smolce alatement; full time part time i 
What method is employed to notify owners of smoxe oxe violations? 


| 
Is printed information on smoke abatement prepared and distributed by the de- | 


partment? 

Do inspectors give firing instructions? 

Underline the method used to determine smoke density. 

Ringelmann, wibrascope, or other 

What smoke density is prohibited? 1, 2, 3, 4, 5, or dense smoke 

How long a time period are chimneys allowed to emit smoke? 

Quote ordinance 
Penalties vrovided 

Draw line through any of following, exempt from ordinance provisions. 
Railroads - Marine - Stationary - Low-pressure heating - Small apartment 
buildings ~ Residences. 


Is the emission of any of the following prohibited from chimneys? 
Fly ash Soot and dust Fumes Noxious gases 
What requirements are in effect to prevent discharge of solid matter? 


Has a dust-fall survey over the city ever been made? 
For what years is. information as to dust-fall survey available? 


Has the prevailing smoke density of the city ever been determined? 
Is an Advisory Board of Engineers provided? 
Give set-up 
Are new installations and alterations of fuel~burning equipment supervised 
under Ordinance authority? 

What fees are charged for permits? 


Amount of annual appropriation for smoke abatement $ 


Is smoke-indicating equipment required, if so, in what cases? 


Have specific requirements been established regarding setting height of boiler 
furnaces, stokers, etc.? 

Are any local civic associations or societies actively supporting smoke abate- 
ment? 

Are any people regularly employed in auxiliary smoke abatement? If so, by whoz 


What is the most discouraging phase of local smoke-abatement activity? Under1l: 
such if among the following. 

Lack of public smoke consciousness. Public indifference. Buck passing. Poor 
fuel. Lack of proper fuel-burning equipment. Careless operation. Lack of 
information in proper methods of firing. Lack of enforcement facilities. 

What is your own experience not listed above? 


Summary of Answers to Question, "What is Your Own 
Experience Not Listed on Foregoing?" 


"Officials filling out the questionnaire were asked for any discouraging 
factors in smoke-prevention practice which were not listed in the preceding 
tabulation. We present a summarv analysis of their reply. 
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"Most of them emphasize the trovbles arising out of the economic depression, 
ch ag the use of soft coal in furnaces of narc-coal rating; the use of poor 
sites of fuel DY receivers OF apartment ouildings; anc the tencency to assign 


mena work to the janitors or firemen that they cannot give sufficient atten- 
on to their boilers. 


"Many spoke of boilers with insufficient combustion space. Several called 
r ordinances prohibiting the use cf poor grades of soft coal. One was handi- 
ned by adverse publicit:: to the effect that "Smoke means prosperity." 


"Imroper installatioa for the burning of sawdust making difficult the ‘con- 
21 of cinders, too much faith in the smokeless performance of oil burners, and 
2 etission of cinders, soot, and fly ash were set forth as causing especially 
yiolesome prcDlems. 


"Some nientioned lack of cooperative effort on the part of authorities of 
lastrial districts ac joining cities. 


"Some complained of lack of authoritative information on methods of con- 
jlling emission of solid matter and fumes and noxious geses fron chimneys and 
2 of standardization of nethods of measurinz sane. 


"A few cities reported that extensive use of natural gas or oil made for 
22n air without oroblems of snoke vrevention.!! 


Google 


| 
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Summary compilation of answers to questionnaire on smoke prevention 


- 
ih i 
. : 


‘Tons of coal burned yearly 


City sqemi.; Total |Anthra-| Bitu- {|Semi- {Coke sq .mi 

cite minous;bitu- jand oil 
minous 
Akron, Ohio 55" 500 i AS a 235 
Albeny, N. Y. 152 | 1 | 2/300] 220 | 0 sick 
Asheville, N.C. 614 1 ,200 -- -- -— 
Atlanta, Ga.3/ 270 | wu | 2/500! = | mt = 
Baltimore, Md, 550 92 | 1,500; 500 1, 000 -- 
Birmingham, Ala. 293 2 | 2/1, 000 None | 1,000; None 
Buffalo, N. Y. £y be, “ 11, 750; 1, 750 | 9,000 == 
Canton, Ohio 110} 13 | 4,950| - | 950) 4,000 


Cedar Rapids, Iowa 
Chattanooga, Tenn, 


Chicago, I11 5,193 
Cincinnati, Ohio -- 
Cleveland, Ohio “= 
Columbus, Ohio 55 
Covington, Ky. -- 
Dayton, Ohio 200 
Denver, Colo. 960 
Davenport, Iowa 10 
Des Moines, Iowa 125 
Detroit, Mich. -- 
Duluth, Minn. -- 
East Cleveland, Ohio 100 


Bast Orange, N. Jd. 
Erie, Pa. — 
Evanston, Ill. 

Fort Wayne, Ind. 
Flint, Mich. 

Grand Rapids, Mich. 
Green EBay, Wis. 
Hamilton, Ohio 


Hamilton, Ontario as ward Ye 
Harrisburg, Pa. ses a ani 
Hartford, Conn. sie its a 
Highland Park, Mich. anes aa -- 
Indianapolis, Ind. =- —— 5345 
Kansas City, Mo. -- -- 20, ¢ 
Knoxville, Tenn. eee 50 30, j 
Lakewood, Ohio oual a Ne 
* Lansing, Nich. ~-- sone yf 
Lincoln, Nebr. ise sie ss 
Los Angeles, carir.l/ is iis 
Louisville, Ky. g 30 eo, | 
Madison, Wis. ie ied ws 
Milwaukee, Wis. 954 394 | 100,! 
Memphis, Tenn. aa “ie i 
Minneapolis, Minn. ~~ — 17,! 
Nashville, Tenn. None pm 38, | 
New Bedford, Mass. —_ ian ks 
Newark, N. J. a a 


OO bnotes on page . 
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Popula-| Area, 


Ke districts - 
oston and vicinity, 


Sinn npilation of answers to. 


I.C. 7090 
uestionnaire on smoke prevention ~- Continued 


Tons or coal burned yearlyl/ | Tons per 


City tionL/ sqemi.| Total area — mem so.mi. 
Cc e minous iL - 
: minous 
Lae 00 | 196 -- -— -— ~— == = 
clean, Y. 7,434 ao 8/20,009}10, 546 | 9,140 ~~ 222 62,108 
era Falls, N. Y. go | 15 - ~— | _- -- ~~ ~~ 
walx, Conn. | 42 | 26 | -- -- | ~~ ~- ~~ ~- 
wood, Ohio 38 i — —— | -- ~- ~~ -~ 
‘Park, Ill. 2 — ~~ _- ~~ -- ~- 
‘ladelphia, Pa. 1,999 | 130 | 2/3,501] 1,812 | 1,699 ~— -~ 26,930 
tsburgh, Pa. 700 54 — —— | -- -~ -- _- 
tland, oreg.2/ 330 2 —— —— | om == =< == 
vidence, Re. I. 5 -- = -- = == 
"N.Y. g u | 1,622 71 | 6/900 —| 350 47. 676 
ifecd’ ni. *§F ‘3 "h66 10/255 | nou - at 35 833 
inaw, Mich. 0 17 og 18 : 210 20 ~— 14, 588 
t lake City, Utah who | 53 2/ 300 -- 300 —| == te 
enectady, N. Y. 99 | 10 180; 150 | 10 — 20 | 18, 
u City, Iowa 50 “ 2/200 | 180; 18, = 5, 000 
inefield, Mass. 1 —_ _ --| Se ae Bet. 
Louis, Mo. 7 84uo | 61 bagi aes 2/3 : 5, 250 (L2/ 747 -- | 98,409 
Paul, Minn. 280 56 1,310 10 | 1,300 -- -- 23,392 
acuse, Ne. Ye 200 | 25 2/700! 450 | 250 a -~- | 28,000 
edo, Ohio 348 | 38 | -- 46, - 
onto, Ontario 650 34 | | 
ca, MY. 103 | 16 | ~ 
couver, British | 
olunbia 259 | uy | ; | 
Lington, D.C. 630 70 
eling, We. Va. 62 i | - 
peg, Manitoba © 224 25 | 
kers, Ne Ye 135 | 21 | 
ngstown, Ohio | 18U | 33 | i 
| ! | | 
7 __| | | 
| | 


Toousands e 

1936 reporte 

vil and cole. 

oxcept railroad. 

1933 report. 

Irciudes Semibituninous coal. 
Use fuel oil. 

1534 report. 

Oil, sawdust, and hog fuel. 

_ Tons. 

‘Miso 6 million barrels of oil. 
Fron all other fuels. 
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Under what department is smolre abatement activity conducted? 


City 
Akron, Ohio 


Albany, . Y. 
Asheville, N. Ce. 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Buffalo, Ne Y. 
Canton, Ohio 
Cedar Rapids, 
Idaho 
Chattanooga, Tem. 
Chicago, bis 
Cincinnati, Ohio 
Cleveland, Ohio 


Columbus, Ohio 
Covington, Ky. 
Dayton, Ohio 
Denver, Colo. 
Davenport, Iowa 
Des Moines, Iowa 
Detroit, Mich. 


Duluth, Minn. 


East Cleveland, 
Ohio 


East Orange, N.J. 
Erie, Pa. 


Evanston, bits 


Fort Wayne, Ind. 
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Department 
Division Building In- 
spection Public 


Inspector of Heating 
and Fucl-Burning 


Safety. Equipment 
Health, Division Commissioner of 
Sanitation Health 
Suoke Abatement Smoke Abatement 
Division Engineer 
Sanitary Boiler and Smoke 
, Inspector 
Public Works; Divi- j|Smoke Abatement En- 
sion of Smoke Cmtral | gineer 
Health; Division 
Sanitation Director 
Health Assistant Chief 
Inspector 


Public Safety Chief Smoxe Ingpector 


Building Inspection 
Health 


Building Inspector 
Smoke Abatement En- 
gineer 

Deputy Smoke In- 
spector in Charge 
Chief Smoke Inspector 

Commissioner of 
Building and Smoke 


Smoke Inspection and 
Abatement 
Buildings 

Public Safety: Divi- 
sion of Building 


and Smoke 
Public Safety Smoke Inspector 
Health Sanitary Guard 
Service and Building |Smoke Inspector 
Building do. 
Construction Building Inspector 


Public Affairs Chief Smoke Inspector 
Buildings and Safety 
Engineers 


Health 


dO e 
Chief Food and 
Sanitary Inspector 


Public Safety; Smoke 
Inspection and Regu- 
lation 

Health 

Public Safety; Bureau 
Engineers Licenses 
and Smoke Abatement 

Buildings 


Smoke Inspector 
Health Officer 


Chief Inspector 
Commissioner 
Buildings 
Heating Inspector 


Building 


cP | ae 


Original from 


In charge of smoke 
abatement 
Norman A. Hixson 
Den Ve O'Leary, KX, 
Harvey N. Miller 
Andrew W. Jones 
Luke Ellis 
A. D. Brow 


Frank E. Trumble 
Semuel Moore 


O. L. Leefers 
Zugene B. Hyden, 


Frank A. Chamber: 
Charles W. Grubei 


Wm. D. Guion 

A. N. Cope 

James C. Reenen 
Howard Yost 
Albert G. Reuter 
A. S. Bisbee 
Richard N. McAlw 
Chas. Je McCabe 
E. 0. Ericson 
John A. Cowing 
Frank J. Osborn, 
John M. Lynch 


E. M. Goodman 
Hubert J. Furge 
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Under what department is smoke abatement activity conducted? 


a In charge of smoke 
City Department Title abatement 

at, Mich. jPublic Works and ) 

Utilities Smoke Inspector Edgar W. Hills 
nd Rapids, MichjPublic Service do. Glen M. Jewell 
en Bay, Wis. Building and Police 

Department Building Inspector | Albert Manders 
ilton, Ohio Building and Health doe F. E. Weaver 
ilton, Ontario {Health Snoke Inspector John 0'Hanley 
risburg, Pa. |Public Safety; Bureau 

. Smoke Regulation Bureau Chief George W. H. Roberts 

tford, Conn. Building Building Supervisoy William J. Ennis 
‘hiand Park, 
ch. Engineering City Engineer L. C. Whitsit 


danapolis, Ind. |Bureau of Buildings |Combustion Imgiver| J. W. Clinehens 
sas City, ioe |Public Works; Divi- 
sion of Smoke Pre- 


vention Smotte Commissioner | Edward D. McCarty 
rville, Tenn. {Public Service Smoke Abatement 
f Engineer Art C. Bozeman 
2700d, Ohio Public Safety Smoke Inspector Edward C. Sargent 
sing, Mich. Building Building Commise 
sioner C. Je Fox 
coln, Nebr. Fire Fire Cnief Caief Donnelly 
Angeles, _ Health; Bureau of Director of Health | 
Lt. Housing and Sanita- | end Sanitation Morris S. Siegel 
isville, Ky. Municipal Research eo 
and Service Director Curtis ©. Webb 
ison, Wis olice Smoke Inspector Wm. T. Frederick 
waukee, Wis. Safety En,zineer, Chief Examiner 
Smoke Abatement, Superintendent In- 
Boiler Inspection spector Reinhard Kunz 
his, Tenn. Boiler Inspection Boiler and Smoke 
Inspector Frank A. Heckinger 
ieapolis, Minn. [Buildings Smoke and Stoker 
! Inspector Walter A. Swanson 
iville, Tenn. Smoke Inspection Smoke Inspector Wm. Culbert 
_ Bedford, Mass. Chief Edward F, Dahill 
wk. Ba Ge 
Property Smoke Inspector Wm. B. Schaum 
Orleans, La. Smoke Abatement, Chief Smoke In- 3 
. Public Safety spector James BE. Leddy 
Tork, Be Te Heal th Director Sanitary 
Bureau John Oberwager, M, D. 
sara Falls,N.Y. Building Building Comnis- 
sioner No rman : Ray 
walk, Conne Street City Engineer Paul J. James 
wood, Ohio Building and Smoke 
| Inspection Commissioner Henry B. Burwinkel 
9 
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Under what department is smoke abatement activity conducted? 


Cit 
Jen Fare, Til. 
Philadelphia, Pa. 


Department 
Public Works 
Public Safety; Bureau 
of Steam Ingineering 
and Boiler Inspection 
Pittsburgh, Pa. Health 
Public Works, Bureau 
of Buildings 
Public Service En- 
gineers Department 
Public Safety; Bureau 
‘| of Building, Divi- 
sion Smoke 
Public Health 
Public Works, In- 
spection Division 
Streets and Public 
Improvements 
Engineering and 
Public Works 
{Building Inspection 


Portland, Oreg. 
Providence, R. I. 
Rochester, N. Y. 
Rockford, 1 a 
Saginaw, Mich. 
Salt Lake City, 
Utah 
Schenectady, N.Y. 
Sioux City, Iowa 


Springfield, Mass. 
St. Louis ’ Moe 


Fire 
Public Safety 


Public Utilities 
Fire Marshal's Office 


8t. Paul y Minn, 
Syracuse, N. Y. 


Toledo, Ohio Safety; Division of 
Insvection 

Toronto, Ontario |Property 

Utica, N. Y,. Fire 


Vancouver, British 
Columbia 


Washington, D.C. doe 

Wheeling, W. Va.e |Building 

Winnipeg, Manitoba|Heelth 

Yonkers, N. Y. Public me E Bureau 
of Combustibles 


Youngstotwm, Ohio City Planning Con- 


mission 
Public Utilities 


Board of Health and 
Vital Statistics 


Smoke districts « 
Boston and vic- 
inity, Mass. 

Hudson Co., N. J 
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Title 
Smoke Inspector 


Chief Inspector 
Superintendent, Bureau 
Inspection 


Smoke Inspector 
Public Service in- 
gineer 


Smoke Inspector 
Commissioner Health 


Chief Inspector 
Assistant Engineer 


Isanitary Engineer 
City Heating In- 
gineer 

Suoke Inspector 
Commissioner Smoke 
Reculation 

Chief Chemist 

Fire Marshal 

Smoke Inspector, 
Acting 

Property Comnis- 
sioner 

‘Chief Inspector Fire 

| Prevention 


'Smoke Inspector 
Smoke Regulation 
Engineer 
Buildin z Inspector 
Smoke and Superin- 
' tendent Inspector 


Inspector of Com- 
, bustidles 


Zoning Engineer 
Director 


Smoke Abetement 
En zineer 


is « 


Iron 


THE OHIO STAT 


Wm. F. Bartels 


rot 
EF UNIVERS 


n charge of smoxk 


abatement 


Willian Betz, dr. 
Howard C, Patton 
B. W. Arnold 
Ralph W. Eaton 
Ernest 3B, Brundag 
N. O. Gunderson, §M 
Seth P, Burnett 
Julius Billeter 
Morris KH. Cohn 


Carl J. Roman 


4+Capt. L. A. Huntoo 


|Raymond R, Tucker 
R. H. Rockwood 
| Charles’ Wilkes 


William Geleerd 
Graham D. Bland, 
ies Re Barry 

John McGregor 


H. K. Kugel 
W. J. Enmerth 


J. Shepherd 
D. M. Morrissey 
Paul Boucherele 


Michael C. O'Neil 


Wm. G, Chri sty 


- Is printed information on smoke abatement prepared and distributed by the 


~ Department? 


Personnel ~ Methods of notification 


- Do inspectors give firing instructions? 


L ty 
_ 4g. rere 
ORS: Ba 2isas-cKese 
“OW LIS. - Re Cecven 
tenGHs Get xcwowsns 
“BtAMOTG, Mis session 
mingham, Ala..... 
"PLOLO, De Teeesees 
nton, O16 6 <4:0'05 4 
dar Rapids, Iowa.. 
‘attanooga, Tennee. 
‘Geago, Tllecs ccs 
Bcinnati, Ohio... 
‘evelend, Ohio....e. 
lumbus, Ohilo...css 
winetot.< BY¥si<iaes 
ions ORs sacs400 
‘aver, Coldsewvsia sc 
venport, Iowa.ces. 
‘s Moines, Iowa.... 
"$TOLG, BMiCisesvave 
juth,; Minds.<isées 
-st Cleveland, Ohio 
-st Orange, N. Jd... 
‘Le, Pike cabins aeons 
eiston.. tilsscsaes 
7rt Wayne, Ind..... 
Int. BMiGhssiexvaes 
wand Rapids, Mich.. 
een Day, Wissss «<< 
+i iton, Chioss<v%e 
milton, Ontario... 
Mrisburg, Pacesecs 
rtford, Contis.<ass 
“.ghland Park, Mich. 
-idianapolis, Ind... 
msas City, Moe.ecece 
Yperpilia, Terns... 
kewood, Ohilo.ecess 
msing, MiGRisasew es 
“iCOLh. BOUL se eidee 
Js Angeles, Calif... 
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Personnel = Methods of notification — Continued 


1. Is printed information on smoke abatement prepared and distributed by the 
Department? 
ee Do inspectors give firing instructions? | 


| Employees. Notification by - hag 
Cit: Full Part Letter Phone Personal 

UOULSVL LLG, EFi0d 6s oe 2 L x s = 
Mani pon. Wisscicsiess el 0 x - 
Milwaukee, Wisercccces 2: 5 x x > 
Memphis, Tennecseccoce 6) 5 x 
Minneapolis, Minn.ee. 2) 1 x = 
Nashville, Tennececee 2 0 - 
Noward, Ne desviewses 1 i x x x 
New Bedford, MasSeee. 2, ) x x 
New Orleans, Laeccoee _ é x x 
new Tork, N. Teséases 0 pf = 
Niagara Falls, Ne Yse| O 1 (5/)x 
Norwalk, ConMiesi.0i<e- 0 a x 
Norwood, Ohiloescccsee 0 1 x 
Os Patic,. Tiiéseisccs @) 1 x a 
Philadelphia, Pace. 0 5 | x x x. 
Pittsburgh, Pieeateue 2 0 x 
Fortloand, OLeesseccce 1 @) x x 
Providence,:- Rs. Tesees 1 1 | x 
rochester, Ne Yewvcess | 1 @) x ¥ x 
RoOeriom<. Tlisdwveces 0 1 x x 
Sarina, Michi.c« ss ve @) 1 > x 
Salt Leke City, Utah. | 5 (7/) x x x 
Schenectady, Nw. Yew. | O i) x = > 3 
Sioux City, Iowa..e.e. e) A 
Springfield, Masse... @) 3 x 
St, toute, Mosessaceet 26 WPA x | 
St. Paul, Minnes.eooe | 0 1 | x 
Syracuse, N. , Poe ee 1 O 4 
TW26d6.,: ORL 6siccsiews 0 1 x x x 
Toronto, Ontaridese.ee Y 0 x 
Oita, Ne Tetcscrsconat. 0 1 s 
Vancouver, British | 

CORIO as 5b ea eae 1 0 ax x a Yo No te 
Washington, De Crceee | 5 9) x . Yes Ye 
Wheeling, W. Vacerccsce | O 1 x x x Yes Ye 
Winnipeg, Manitoba... | Oo z = > x Yes Te 
Yonkers, N. Lekéeeuws O 3 x | No Mio 
Youngstown, Ohio..... | 1 0 x No Mo 
Smoke districts — 

Boston and vicinity, | 

MAG cand sanieenee ds 14 @) x x Law 
Hudson County, N. Jd. i | 8) x | Yes | is 
1/ Ordinance and rules. +/ Ordinance. 
2/ WPA clerks and draftsmen employed on Or police. 

filing project. On completion, 

3/ All sanitary inspectors assist. | -18- 7/ Winter only. (7313 
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Methods used to determine emoke density 
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Cit 
my, Ohio.. eve ee 
my, N. ee! ee 
“ville, Ne-Coseeteies 
OU: Bias eve eriuaraieoes 
SiMOre; Mdscesewn sos 
lingnam, Alasscccuoe 
‘alo, Did: Y avwrecbe-es. 000 6 
On, OHIO esiwewe sae 
<7 Rapids, Iowa...o. 
tenooga, Tenne.soee 
AZO, Lllesssscccene 
innati, Ohloweecscoe 
‘eland, Ohio... cesses 
POUS;. OhlOcessasene 
nston, KYececssccce 
on, OHLOrccccccvece 
OLY “COLOK 6 sw sdeaews 
mort, Iowac..ccece 
“Oines, Lowasescoce 
ity Mi Chei.0sé seuss 
th, Mimneccosccscee 
Cleveland, Ohio... 

Oranze, Ne decvove 
\ PASee eb eowae ey oes 
ston, DLLs eesiels wees 
. Wayne, Tn csieedawe 
Vg NibC Dives 64s srewaes 
ad Rapids, Mich..... 
n Bay, Wise....cere 
lton, Ol 02 43%40%es 
lton, Ontarloececccee 
‘isbureg, Pe dike se-arere 
Tord, ComMesececese 
iland Pke, Micheecece 
anapolis, Ind...... 
2S City, Mowec...oe 
Wille, Tenn. c..sece 
wood, Oh1Lodcescscsce 
ting, Micheec..ccccee 
‘Oln, NEOPM esi is e0ces 
angeles, Calif..... 
-Sville, Ky.cccewree 
on. Wisse e<e<seeues 
jauxee, Wi Ssieas Gees 
Mis, Temnrnescessccces 
apolis, Minn...... 
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Density | 
prohibited 
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Methods used to determine smoke density ~ Continued 


Cit 

Nashville, Tentiss<evesewe 
New Bedford, MasseG/ eee 
Newark, Wo: Ueeave-es ooo ese 
New Orleans, i ere eee 
New York, N. Veseewe Sates 
Niagara Falls, Ne Yerceee 
Norwalk, CONN wsis:600ses ees 
Norwood, Onl Os csas ues eeen 
Oak Park, ae Baer er eer ee 
Philadelphia, Fabs este sie 
Pittsburgh, Pasion 6.0 aes ses 
Portland. OTreeuess scesns 
Providence, Re Tesiisieec% 
Rochester, Ne Yecsscccece 
Rockford, DA ps a5 teow are 
Saginaw, MICH d.siewse ce eee 
Salt Lake City, Utah.rece 
Schenectady, Ne. Yowsiviaess 
Sioux City, Iowa...ccccee 
Springfield, UASSeeeccece 
St. Louis, MO cases cies 40s % 
St. Paul, MINN 6é.i«s4000e 
SYVVACUSEG «Ne. Vesisck osiewes 
Toledo, O10 sive siwiciews dae 
Toronto, Ontarlocersccorce 
Utica, Ne Youssuieea casos 
V coure® British 


LUMD 1. Bs s:.6.4-0:0r0'ss 04a eee 6 
Washington, De Covcsecees 
Wheeling, We. Vaswedse.e dee 
Winnipeg, Mani todaescecee 
Yonkers, Net, Lie ores eiere eaters 
Youngstown, Ohio.wcercevce 


Smoke districts - 
Boston and vicinity,Mass. 
Hudson County, Ne Jecscee 


1/ No ordinance. 
e/ Dense smoke. 


BY Where nuisance occurs. 
4/ Black smoke. 
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No provisions. in ordinance. 


T/ Own chart. |. 
&/ Dark or dense gray. 


I.C. 7090 


Period during which chimneys are allowed to emit smoke and 


penalties provided by ordinance for violations 


City 
ron, Ohio 
sany, N. Y. 
seville, N. C. 
lanta, Ga. 
ltimore, Md. 
mmingham, Ala. 
ffalo, N. Y. 
nton, Ohio 


iar Rapids, Iowa 
attanooga, Tenn. 


icazo, Ill. 


neinnati, Ohio 
eveland, Ohio 


lumbus, Ohio 


vineton, Ky. 
yton, Ohio 
nver, Colo. 


Iowa 
lowa 


venvort, 
s Moines, 


troit, Mich. 


Juth, Minn. 


ist Cleveland, Ohio 


ist Orange, N. J. 
“ie, Pae 


ranston, Ill. 
rt Wayne, Ind. 
sini. Mien. 
rand Ranids 


Kad 


9 


Mich. 


O minutes in any 1 hour. Once 
daily. | 

No ordinance. In sanitary code. 

2 minutes in any 15 minutes. 

12 minutes for building or clean- 
ing fire. | 

5 to 10 minutes for starting fire. 
3 to 7 minutes for cleaning. 

30 minutes for new fire. min-= 
utes in each consecutive hour. 
minutes in 1 hour constitutes 
@ violation. 

2 minutes at any one time. 8 
minutes in each hour. 

6 minutes in each hour. 

1 minute et any one time. 
utes in each hour. 

oe emission of dense smoke except 

minutes allowed at the time of 
cleaning or building new fire. 
minutes during new fire or 
Cleaning period. 
Minutes in any 1 hour 
cleaning or new fire. 

6 minutes in any 1 hour 
fire cleaning or fire 

3 Minutes. 

3 minutes or more in any period 


6 min- 


for 


during 
building. 


15 minutes in each hour for 
Cleaning or new fire. 
Minutes in each hour. 

6 minutes in each hour. Locomo- 


tives 40 seconds in 5 minutes. 

Not to exceed 2 continuous min- 

utes. 20 continuous minutes 
new fire. 

e0 minutes building fire. 2 min- 
utes in 15 minutes for station- 
ary. Jl minute in 15 minutes 
for locomotives and steam boats. 

6 minutes in any 1 hour for 
cleaning or new. 

6 minutes in any 1 hour for 
Cleaning or new fire. 

2 minutes in 15 or 20 minutes once 
a day cleaning or new fire. 

6 minutes in any 1 hour. 

6 minutes in any 1 hour. 

6 minutes in any 1 hour. 

minutes in any 1 hour. 


Penalties provided 


Fine 


$10-$100 


an ow 


$25 
$100 
$5-$100 
$1-$100 
$10-$25 


pe 
100 


$2-$50 


1/$10-$100 
$5-$500 
$10-$100 


eae 
20-$100 


— 


$10~$100 


$100~$500 


$10-$100 

$25-$400 
$5-$100 
ee 100 
10-$100 
$5~ 


100 
100 
$10-$100 


Imprison— 
nent 


days 


days 


days 


90 days 
90 days 


See footnotes on page 23, 


ef OA. 


Google 


Both 
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Period during which chimneys are allowed to emit smoke and 
penalties provided by ordinance for violations - Continued 


City 


Green Bay, Wis. 
Hamilton, Ohio 
Hanilton, Ontario 
Harrisburg, Pa. 


Hartford, Conn. 


Highland Park, Mich. 


Indianapolis, Ind. 
Kansas City, Mo. 


Knoxville, Tenn. 
Lakewood, Chio 


Lansing, Mich. 


Lincoln, Nebr. 


Los Angeles, Calif. 


Louisville, Ky. 
Madi son, Wis e 


Milwaukee, Wis. 
Memphis, Tenn. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Bedford 


Newark, N. J. 


New Orleans, La. 
New York, N. Y. 


Niagara Falls, N. Y. 


Norwalk, Conn. 


Norwood, Chio 
Oak Park, I1l. 
Philadelphia, Pa, 
Pittsburgh, Pa, 
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: 
| 
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piatizes ey (GOOGle 


Time period 


3 minutes every 4 hours. 

10 minutes in each hour. 

No specified time. Nuisance pro- 
hibited. 

2 minutes in 15 minutes - 20 min- 
utes in day cleaning or new fire. 

§ minutes in any 1 hour. 

2 minutes in 20 minutes. 20 min- 
utes for new fire once every 
24. hours. 

6 minutes in any 1 hour. 

5 minutes in any 1 hour for 
Cleaning or fire building. 

1 minute in period of & minutes. 
30 minutes in day for new fire. 

6 minutes in each hour. 

§ minutes in any 1 hour not to ex- 
ceed 2 consecutive minutes. 20 
minutes in hour for new fire. 

Prohibits nuisance. 

3 minutes intermittent or con- 
tinuous per hour. 
minutes in 30 minutes. 
minutes in each hour for 
cleaning or new fire... 

5 minutes in any 1 hour, 

3 minutes in each hour. 

Not specified. Unreasonable amount. 

F minutes. 

Not over 5 continuous minutes or 
more than 90 mimites in any con- 
tinuous period of 12 hours. 

le minutes of No. 2 in l hour; No. 
3 - 2 minutes in 15 minute 
period is violation. 

5 minutes in any hour. | 

Not specified. In sanitary code. 
Misdemeanor up to 

8 minutes each hour. 

4 minutes of No. 2 in 15 minutes. 


2 minutes of No. 3 in 15 minutes, 
6 minutes in any 1 hour. 


6 minutes in any 1 hour. 

None. 

2 minutes in 15 minutes stationary. 
1 minute in 8 minutes locomotive. 


mm ee a ase es see ae 


na ee 


Penalties provided 


Fine 


$100 


(4/) 


Ape 
$50-$100 


$100 
$2-$500 
$10-$50 | 
$3-$50 
$10-$100 
£0 
$1-$100 


5/$500 
Ped ps: 
$1-$10/ 
$25-$200 | 
$1-$50 
$25-$1060 
$25 


$100 


5/ $50 
$25 


$500 
$50 


$25.8560 
"el 
$25 


Fine 


Imprison- |3¢ 
ment 


6 months 


30 days} : 


6 months 


10-30 days 


x 
See footnotes on page 2}. 
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Period during which chimneys are allowed to emit smoke and 
penalties provided by ordinance for violations ~ Continued 


¥ Penalties provided 


City Time period Fine Imprison- |Both 
ment 
*tlend, Oreg. %3 minutes not to exceed 6 minutes | 
total per hour. $100 30 days| -- 


6 minutes total in any period of 
1 hour. Locomotives, 1 minute 


ividence, R. I. 


=e districts - 
oston and 
Vicinity, Mass. 
udson County, 


Stacks are classified and tines 
vary with classes.{/ $10~$100 
Stationary 2 minutes No. 3 in 15 | 


| in 5 minutes. -- -- -~ 
‘hester, N.Y. | 5 minutes in 4 hours. Ordinance | 
: | not in force 5 to 7:30 a.m. $50 50 days} -- 
“ford, Ill. | 6 minutes in any 1 hour. $10~-$100 -- -- 
rinaw, Mich. | 30 minutes curation once every 6 
| hours. Changing fire. $/$100 -- -- 
t Lake City, UJtan' 1 minute in each hour for cleaning | 
| or fire cleaning. | $10~$299| 6 months| x 
enectady, N. Y. | 75 seconds in each hour. $25-$100) -- -- 
2x City, Iowa , Mo time limit specified $10-$100 a ses 
‘ingfield, Mass. , 2 Minutes of dense gray or dark 
| _ smoke. $50!  -- _- 
louis, Mo. | 5 minutes in any 1 hour for : | 
| cCleanirg or new fire. $25-$100 -- -- 
Paul, Minn. ! 1 minute in 6 minutes and not = 
| more than 6 minutes per kour. $25-$100 -- -- 
acuse, N. Y. ! 9 minutes in any 1 hour for 
' cleaning or new fire. $100 _ me 
edo, Ohio | G minutes in each hour. $5-$100 =o _ 
onto, Ontario | 6 minutes in any 1 hour. ; 5/$50 -— ~— 
Sa, Ne Ts , 3 minutes in 20 :ninutes - 6 nin- 
' “ utes in any hour for cleaning | 
| fire. $25-$50 Ls a 
couver, British | 
slumbia | 2 minutes in 15 minutes. 5/¢100| 2 months! — 
sington, D. C. | No dense smoke. ay 500 -- — 
eling, W. Va. | 20 minutes for fire building. B1O0 1 year | -—~ 
nineg, Manitoba | No time limit specified. -- | -- -— 
‘ers, N. Ye Discretion of the inspectors tooo 100 days| x 
rsstown, Ohio Zoning ordinance. $1~$200 -- -- 


le Je minutes, 12 minutes No. 2 inl 


hour; railroad and marine -— 430 
O seconds No. 3 in 3 minutes, 
minutes No. 2 in 15 minutes. $ 


Summary abatement. 

Yes or abatement of nuisance, 
Subject to fine. 

-ine provided by laws. 

2X LET 

And costs. 

See pe 386 


WO 
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Google 
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Are any of the following exempt from smoke ordinance provisions? 


= Ooo Prescurd Snall 
Cit Railroads] Marine |Stationary}| heating epartments | Hones 


Knoxville, Tenn....c.-« 


ACTON. ONL6 66 sees sare 6% = = ex o Yes Tes 
Albany, N. ) ar ere rere (1 ) = = - - - 
Asheviile, N. Cased eas es - =. - - - 
Atlanta, Goseeeoeeeeee| - = - ~- = Tes 
Beltinore, DIG wa weereterens = = - aon - ” 
Birninzhan, Alaneesces) ~ ~ ~ - - Tes 
Puffalo, MN. : re ee - -_ = - ~ - 
Canton, ON16ss4%oeseus ad = = 2 1,2,3 Yes 
Cedar Rapids, Iowa.... - o - - - - 
Chattanooga, Tennessee - - - = = - 
Chicago, oe ee - - - - - = 
Cincinnati, Ohioe.. cee - - ~- ~ - - 
Cleveland, OhLOccesces = = ad = Yes Yes 
Columbus, Ohio...ceene Yes Yes - - 5 or less | {es 
Covington, KYsseeeevee! - Yes -~ ~ - 
Dayton, Ohios.erecveee) ~ - - - - . 
Denver, Colosercesecece - - ~ - Yes | ko 
Davenvdort, Iowasccccne - - - - - - 
Des Moines, LOWSc coves = = = = = .. 
Detroit, Mi Cie: «6 2-0's:0% - (2/) = = (3/) ° 
Duluth, Mins 6 0:0sisscee - : ~ - - i - 7 
East Cleveland, Ohio.. ~ = = - - 
East Orange, Ne Jeocee “ aS “ | Z 2 . 
Erie, fee ee ee - Yes | ~ = ws < 
Evanston, p i be eee = - oe - ~ = 
Fort Wayne, Indecsecce = ot | = | = a 
. Flint, Michsssseseeere! ~ = ome ~ - = 
Grand Repics, Miche o.e| oa = = saa = = 
Green Bay, Widessecécu| - - - ~ - = 
Hamilton, ONT 04654-6066 ~ = ~- ~ i 
Hamilton, Ontarloecwees Yes . = = oe = 
Harrisburg, Pass wiwsuree Yes ~ = - ¥es ge 
Hartford, Conte <46%45% ~ = - ~- Yes Y: 
Highland Park, Miche... ~ - - ~ = : 
Indianapolis, Ind... - 7 ~ ~ - : 
Kansas City, Moesecece Yes Yes ~ = - 


l 
i 
x 


Lakewood, OhLocceccces - - - Yes Yes a 
Lansing, Miche eecaeeee ~- - - * = 7 
Lincoln, NODDY 6:6 dae 3 “~ , - ~~ — = . 
Los Angeles, Calif.... - - o- = 7 : 


Louisville, Ey ceeweewe = 


Madison, Wisecr.cccovecs Yes Yes Yes | Yes ~ : 
Milwaukee, Wi Gs icsseeee - = ? Y 
Memphis, Tenn.......00} - - : 
Minneapolis, Minnecece = T > 


See footnotes on page 25, 
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City 
asuville, TEM d a <6 60% - 
ew Bedford, Massec.ece Yes 
eyerk, Nis: Wet ccc ease = 
ew Orleans, Lac.ceooe - 
ew York, Ne Yeocsesecs ~ 
‘acera, Falls, Ne Yeoes ~ 
evel, Contes. s< ees Yes 
ITWwOOd «. OD1LO ss aise ee - 
wer Faris. bg eee ee — 
tiladelphia, Paséewaes = 
USOT ts © Aeesanees - 
ritland, Oregecsecece Yes 
‘ovidence, Rg Daeiate o - 
icnester, Ne ere (3/) ( 
exford, Llleccevccere - 
sinaw, Mi Cheéss%24.0% Yes 
1t Lake City, Utah.. ~ 
nenectady, N. Y,20) , = 
oux City, lIowall/... ~ 
rinzfield, Masse..ee = 
¢ DOULS, MOseesse sie - 
. Fanl, Minlnse«'< e's se = 
TACUSe , Ne re ere ee = 
ledo, O10 sacs Oo ss a = 
ronto, Ontarlo...ecee Yes 
ica, Mig:  Veerscecetee sintecs ad 
acouver, British 
JUNOT Biv che o0eeaeees Yas 
s-ineton, Di ‘Uswseas - 
scling, W. Vasiewwes ao 
snipeg, Manitoba.... - 
ikers, Ne Lorre rere _ 
ingstown, Ohio....e.-| Yes 


yke Aistricts - 

-¢ston and vicinity, 

NE SSe eevee veevceceece ~ 
ison County, Ne Jece - 
Yo crdinance. 

UC. Se Ae inspection. 
£11 on dense smoke. 


Suilding department, 
Yes, unless they become a public 
nuisance. 


KO 


Google 


Yes 


PCy. F090 


Yrovisions? - Continued 


= = Yes 
- Yes Yes 


- Yes Yes 
~ (3/) (9/) 
a es Yes 
= Yes Yes 
2 = Yes 


Yes Yes Yes Yes 


To a degree. 
Allowed 10 minutes to start fires. 


9/ Only partially enforced. 
Certain types of industrial furnaces. 10/ 


deavy manufacturers in unrestricted 
zone ee per zoning code). 

Council may by resolution eh 
brick kilns and other manufacturing 
plants in outlying sparsely settled 
districts. 


I.Ce 7090 


Is the emission of 1, 2, 3%, or 4 prohibited from chimneys? 


Cit 
BERTON, ORIG ssc hess in ens 
Albany, Ne Yecsccecsece 
Asheville, Da. Ganev sKax 
State: Gas'ecciiays 
Baltimore, Mais icseccks 
Birmingham, Ala......e- 
Buffalo, Ne Siteenicene 
Venton, GHlOs isso cece ave 
Cedar Rapids, Iowa..... 
Chattanooga, Tenn...... 
Chicago, Ills sisisteacics 


Ginodnnati, ORLo<..s sé 
Cleveland, Ohio.....cee 
Colnmbus, ORid sss ceases 
Coving tiny Fi siccsvoses 
DOYtOG; OBL. 6s nae ves 
DONTE? « C6104 84866605 
Davenport, Iowa....ceece 
Des Moines, TIowa....ce.- 
DEGTOLYS MiGs. cc vasa Se 
Duluth, Mitice 6 ch¢eewee 
Eost Cleveland, Ohio... 
East Orange, Be Devens 
Erie, Pees hee ka laacnnks 
Branson; Lllevsicvsvcs 
Fort Wayne, EO 660d Ses 
Flint, MiGs ssseeeen eee 
Grand Rapids, Mich..... 
Green Bay, WLS) ee cease 
Melton, Ohlosessdcaes 
Hamilton, Ontario....e. 
BATTESOUTS,. Phe is %ssve% 
Bartford, Conis vessaus 
Highland Park, Mich.... 
Indianapolis, Ind...... 
Kansas City, NO ésauscks 
BNOtVIi lle; Tehnes cs ia ie 
warews 60. ONIG sv asé weed 
UONSINe, Midhiissccecaes 
Lincoln, NEVE ss v:csis +000 
Los Angeles, Calif..... 
Louisville, Byieicsi<asss 


No 
Yes 


(1/) 
Yes 
No | 
| No 


No 
| Yes 


Yes 


See footnotes on page 27. 
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Digitized by Gor gle 


-” 


ae 
Soo t | 


dust |Fumes' 


Yes 


(1/) 
Yes 
No 
Yes 
No 


Yes 
No 
Yes 
No 
Yes 
Yes 


. 
ee — 


Noxious 


Has a dust-fall curvey over the city ever been made? 
For what years is information on dust~fall surveys available? 
Has the prevailing smoke density of the city ever been determined? 


| 
— No iad 5 
|| Be ‘ay. 
| No No 7 ’ : 
Yes | Tes lgey | tee 
| No | No ra q N 
- H No = i e 
| Yes | Yes - f 
, ves | No ~ £ 
- | No - P _ 
| No | Yes 1938 Yo | 
| Yes | Yes {1925+31, 1933-34, : 
| | 1935-38 
| Yes Yes .. 193139 
| Yes Yes 1927-28 . 
| No No - Yo * 
| Yes | No - Yo | 
; No - Wo } 
| Yes No s Ho 
Yes - = a 
No Yes |Auge 1937-Sept. 1938] to 
- Yes ~ 1928 Tes 
- Yes 1935 Tes 
Yes No - No 
| No No Wo No 
| os No ~ Ho 
; Yes No ~ = 
— No = No 
| No i No ~ Xo 
' Yes i No _ Yo 
= | No - Ho 
(1/ ) No | - No 
Yes No | i Ho 
No No ss No 
No No | is No 
Yes Yes 1933 = 
- No - ) 
we © v Yes 
No No ‘3 Yo 
~ No = No 
No No 
Yes Yes 19 36~ 37 Yes 
26 - 
Original from 
THE OHIO STATE UNIVERSIT 


Is the emission of 1, 2, 3, or 4 prohibited from chimneys? 


5. Has a dust-—fall survey over the city ever been made? 
6. For what years is information on dust-fall surveys available? 
7. Has the prevailing snoke density of the city ever been determined? 


1 2 
Fly |Soot 
City ash |dust 
Us0n,, Wlesics~wciceesl = Yes 
lvaukee, Wiseeeeoerveee| es | Yes 
mhis, Tenn... 0 ee eeeel| No NO 
aneMolis, Minn. e@eese Yes Yes 
shville, Tenne....+e.| No No 
WZedford, Masse e..ee|No No 
Wark, Ne Jevtoe@ scene l Yes Yes 
v Orleans, Lass. ...eelYes | Yes 
Work, NM. Yee. eee ee] YES | Yes 
gera Falls, Ne Y.eeelYes | Yos 
"valle, Comnessess.eee/Yes | Yes 
MWOOd, Ohio.. Cee eevee Yes i Yes 
t Park, Wl deierect ose ete Yes Tes 
lladelphia Pa. @e@eseoen = me 
bisturgh, Pee No @ 
tland, Orez. oo. 2.0 ce Io | Yes 
idence, RE Ie. ....1No | No 
vhester, Ny You oo 00ce 1 NG | Yes 
OM: Toe oes oe an be - 
nga Miche. . =. eoseeixes | Yes 
- pean Utah...|No | No 
ec ,N, 7 
a Oty, "owas 2 2222T/R | HS 
“ngtie d, Masse. ...../No Fae) 
Baal Wines 22 @ewees Yes | Yes 
‘acuse, No wet ff eee ee slo io 
tine le be 
Onto, Ontario. @eee50e a as 
ca, XN, Tees ng ee N WV 
Ouver , British °" O | QO 
Sere caack Yes | Yes 
'eling ¥ . oe re ee tes | Yes 
ines, VB oe digs Yes Yes 
Large ye titoba . eee tes Yes 
gstown, Ohic Fe weevers tes | Yes 
1 : SF weese yy : ue 
ete ricts Oy) | OH) 
"B55eser, vicinity, | 
ers HgTe | A 
"9, 3 ntted Within reason. 


Google 


) 


fumes 

Yes 
Yes 
Yes 
Yes 
No 

No 

Yes 
Yes 
Yes 
Yes 
Yes 


Noxious 
‘ases 


Yes 
Yes 
Yes 
Yes 
Ho 

No 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 


No 


No 
No 
No 
Yes 
No 


Yes Yes 
C4/)) CY) 


ee eee ae i ee ee a 6 a SRNR cee Ge Se Ey EES ee OECenD . eee nme eee ES ls ES CN Ny ND 5 


D 


Ho 


| 


1912-13, 192324, 


1929-30 
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1926 


1937 


1936 


1937-38 


1927 


1919-20 


Before-1928 


No 
1917-38 


Yes 


No 


Based on representative stacks. 
4/ Zoning ordinance. 


No Ife 
Yes No 
ae 


I.CG. 7090 


What requirements are in effect to prevent discharze of solid matter? 


Altron, Ohidseccccccsee 
Albany. Neo Veieawendiees 
Asheville ° N. C. eeoccese 
AvlLantay. Cas sS.6ssaeee 
Baltimore, Mdececccoce 


Birninzhan, Be see elias 
Buffalo, Ne eee rr 
Canton, Ohidesccercsce 
Cedar Rapids, Iowa.... 
Chattanooga, Tenneese. 
Chicago, Tle aig: etree 


Cincinnati, Ohidec.res 
Cleveland, Ohioc.ccoce 
Columbus, Ohiodesscccece 
Covington, Geer re eee 
Dayton, ONTO ss.e0seawew 
Denver, Colodececccvcer 
Davenport, Iowacccceoe 
Des Moines, Towdecccce 
Detroit, Micheccerccseecs 
Duluth, MiMN 6s 4eteeewe 
Hast Cleveland, Ohio.. 


East Orange, Ne Jecoes 
HVLGs- FAs tous scewecacs 
Evanston, Ill... cscee 
For t Wayne, EAN ¢.asavese-508 
Flint, MC ee aeiewatd eters 
Grand Rapids, Mich.... 


Green Bay, Wi Sie ars¥eete 
Hamilton, Ohiocscccceee 
Hamilton, Ontarioes.es 


Harriers, Pav cxéces« 
Hartford, CONN 6 sederee6 
Highland Park, Mich... 
Indianapolis, Indevecee 
Kan ses City, MOew cee ow 
Knoxville, TEN Tsccscoes 
Lakewood, Ohidsecccece 
Lansing, Mi Chiswiie +0000 
Lincoln, NE DT sc 6b -cieuos 


Los Angeles, Calif.... 
Louisville, KY seep aees 
Madison, WI Gis ears obs eaes 
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Google 


None enforced. 


None. 
None. Soot, fly ash, and dust can be prevented if dis- 
charged wlth pronibditeda smoke. 
None. 
Doe 


Non2 except the Gcneral Nuisance Ordinance. 
None. 
Provisions to prevent nuisance from solid matter. lst 
collectors, washers, screens, and baffles. 
Require proper furnace construction and fly-ash traps. 
None. 
Do. 


Require cinder arrestcrs on stacks. 

Require screens over tne top of stacks. 

Being considered in new ordinance. 

Require installation of fly-ash collectors. 

None. cae 

Declared a nuisence and may be summarily abated by sm: 
inspection. 

By stean. 

Ordinance No, '5G. 

require wire guards only. 

None. | | 

Dust traps, water-wacshed air filters, and return lites 
for fly ash and solid natter. 

Nonee 

Doe 

Screens over chimeys of incinerators and the soot 
chambers baffled vhen required. Extracts from bylavs 

None. sos 


Ordinance prohibits discharge of soot where nuisance 
occurs. 
Screening of stacks or any other practical methoc. 


None. 
Left to the discretion of the inspector. 


ea es 
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~at requirements are in effect to prevent discharge of solid matters? - Continued 


luukee, Wise.eeeees | Require boiler settings to prevent nuisances. 

mhis, Tennseceeecece | SCTECNS, 

onespolis, Minne... | Shall comoly with the standards of good engineering and 
subject to the approval of the inspector. 

shville, Tennessee woos | Prohibits nuisance. 

i Bedford, Masse oe wee | None. 

dork, N, Dee ete ents eee Doe 

(Orleans, Las... o.. | Require spray tanks, screens, collectors. 

tTork, Ne Yeooe o woe | Nuisance is prohibited. 

ara Falls, Ne Wee. |} None. 

‘walk, CONN s.s5 a: ie @ 0 e Do. 

wood, OnLOs6é-oe @ @ee Doe 

‘Fark, Tll....0 © oo | Require a general inspection of all commercial and large 

: buildings. 

ladelphia, Pa.e e «.- | None. 

itsourgh, Passes e eo. | None except for smoke. 

‘tland, Oregesee ‘eae 

Widence, R, Iog op ec 

hester, Ne Yooe . 

‘Kford, GH aes aoe me 

tam, Miche... i 


lone except the law regzarcing smoke density and duration, 
sione in ordinance. 

lione.e Each handled on merits with firm concerned. 

Wire mesh basket at top of stack, 


i take City, tah,..| None. 
x City, lowrae. Bee hiee Doe 
Sectady, Ne @ eevee Doe 
wield, Mass Ss etna Doe 


if 8 
OS, Mose ee Installation of approved and acceptable cust—collecting 


Gevicese 
Nonee 

Do. 
By amending ordinance No. 2639. 
Require screen for incinerator. 
Noneée 


The onus with ovwmer, 
Nonee 


‘nee, Moni to. eeoe | A cage must be erected over each stack or chimney. 
“OPQ | N, Y <S@ eve None. 
“Sstown, Pea. Se wo cee Screeuse 
ee ee... | Can be declared a nuisance by the City Qouncil and Zoning 
stricte Engineer. 
assy Vicing ty 
“A ‘ 


None. 
Acceptable metnod of collecting fly ash required in new 
installations of pulverized coale | 


Google 
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1. Are new installstions and alterations of fuel-burning equipment supervised 


uncer ordinance authority? 


- ‘Wnat fees are charged for permits? 


+e Is smoke-indicating equipment required, if so, * 
» Have specific requirements been established regarding setting heights? 


C 
5e Amount of annual appropriation for smoke abatement? 
if 
5 


City 


Akron, O20 6 cs-eus- ee 
Albany, N. Nw 65d acoso 


Asheville, N. Cecseee 


Atlanta, Goes ewidtsiuece 
Baltimore, Mdecccoce 
Birmingham, Alase.e. 
Buffalo, ie Lewae ees 


Conton, Ohiossccccee 
Cedar Rapids, Iowa... 
Chattanooga, Tenneee 
Chicago, Tll..s.ssces 
Cincinnati, Ohios.e. 
Cleveland, Ohioeecce 
Columbus, Ohloece.coc 
Covington, RY ceainae 
Daytona, Ohiow.w.covce 


Denver, Colose.cecee 


Davenport, Iowa.cece 
Des Moines, Iowa..e. 
Detroit, Mich. ..cce. 
Duluth, Minnes.ccece 
East Cleveland, Ohio 


Hast Orange, Ne Jee 
Erie, Pag s'il os bee es 
Evanston, si BS eee eee 
Fort Wayne, ENG sciee 


Flint. Michewséievsae 
Grand Rapids, Mich... 
Green Bay, Wises sso 
Hamilton, ORL Os awa 
Familton, Ontarioee. 


Harrisburg, Pasecees 
Hartford, Connesceor 
Hizhland Park, Mich. 
Indianapolis, Ind... 


No 

Yes 
Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 


See footnotes on page 32 
1319 


Google 


b 


Oil burner $5] None 
$2-$3 


$1.50 
3/ $2-$20 


Varies with 
horsepower 


Veries 


e 
$5 


O cents to 
$1 


Puilding per 
mit 


$1 
$h-$5 


a 308 


GO. 


| $1, 700 
$s, 60 

None 
10, 800 


$1 , 800 


$3,000 

00, 640 |Where 
(7/) Where 

10,200 

$2,850 


None 


None 


(7/) 


None 
$3,000 
10,000 | Where 


(3/) 


None 


(7/) 


$2,310 


in what cases? 


L. g 
1 


essential 
essential 
No 
No 


essential] - 


Wo - 


Bie) 
Yes 
10 


No 
No 


essential 


-) 


Yes 


. Department 
. Budildings 
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. Are new installations and alterations of fucl-burninz equipment supervised 
under ordinance authority? 

What fees are charged for permits? 

Amount of annual appropriation for smoke abatement? . 

Is smokxe-indicating equipment reauired, if so, in what cases? 

Eave specific reauirements been established rezarding setting heights? 


snsas City, Mocse.ccoc 


age och) arame 6 le aaa rer eae 

stadelpiita, Paes ewe Yes : lone 
tiusburgh, Pae.ssseose| LES 

Sane OTEEereeeeee| No 


noxville, Tenn.......| Yes None $2,920 | ~ = | Yes 
sxewood, Ohio. eseeeose Yes $2~$3 Inspector's 
salary - | No 
“Isinz, Mich. eevoesennsee No - None Be a 
incoln, Nebr....ceeee| Yes $2-$3 Gd. - Yo 
ys Angeles, Calif....| Yes _ |Building per-| | 
nit a | No _ 
yaisville, KYeeesseee | Yes None i . No Yes 
2dison, Wa Scie 6 a8 o eeeee Oil ‘our- | ; 
ner only = | $175 month No No 
.lwaukee, Wis....eeee| Rules and 
regula- 
tions le $2 $6,000 Periscopes |Rules. and 
rezulations 
-mhis, J asehs eee eee Yes $3 om No “Yes 
-leapolis, Minn.....| Yes dc None By in- . 

: Bers spector No 
shville, Tenn......./| Yes D5 po ,000 No Yes 
‘yw cedford, Mass.....| State | , 

regulatims| $1 None No State regu- 
{ lation 
wank; No: Jeeusnwcece | LES Sliding scale|$5,000 | Yes, power Yes 
~w Orleans, La.......| Yes $3 $4,090 No Yes 
«York, Ue Ye...eee0| Mo Hone lHealth bud- ce 
i set No 110 
acera Falls, N. Y...| No do. | Hone - lio 
rualk, Conn. eeee0e00e8 Yes ol | do e ai No 
ry00d, Ohio...eee.e. | Yes $1-$32, cer— | | 
as tificate 93 | GO e No No 
| 


———~ ras a ome ms: 


‘ovidence, Re I...eeej No - 
cnester, ee ae No 11/$1.50 
cford. Ill. ®eeaevesbt@e No bad 


| 

Sinaw, Micheesccecee | LES None 

it Leake City, Utah..! Yes 2 homes, 
5 all other 

Renectadcy, N. Y.....! No No pernits 
sux City, Towaesseee | ilo No provision 
Tingfield, MasSescoe No ; — 
'e Louis, MO 6:6-6seeee Yes $1-$3 


c footnotes on page 32. 
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1. Are new installations and alterations of fuel-burning equipment supervised 
under ordinance authority? 
2. What fees are charged for permits? 
c Amount of annual appropriation for smoke abatement? 
« Is smoke-indicating equipment required, if so, in what cases? 
5. Have specific recuirements been estavlished regarding setting heights! 


City 1 2 3 ut 5 
sts Paul, Mintiscccses! No None “ 
syracuse, Ne Yeiees eee - - - ~ 
Toledo, Ohio.w..eeeesee| Yes > $2, 1:00 Yo 
Toronto, Ontario.....e| No = No Ho 
Utica, N. Me aste wie eceerece No 1 None No No 
Vancouver, British tee 

COLUMDI asians sive see! “NO do. $1,585 When essential! Xe 
Washington, D. Coe eeee Yes $3~$25 $15,480 | Over 30 horse- ; 
ower No 

Wheeling, W. Velaro tec! Yas Si (7) A Yes 
Winnipeg, Manitova....| No “Tone None lio 

Yonkers, Ma Ye.weoseeoe| Yes $3 instal- 

lation do. i ho 

Youngstown, Ohio......| No Oe No 


Smoke districts ~ 


Boston and vicinity, | | 
MAG S 6 aviece socio e006 oie No $35,200 No , Ne 


Hudson County, N. J.| Yes 5 $30 ,000 14 Yes 


Only in testing density of smoke, 

Under permit, Department of Buildings. 

Certificate $3 to $30. 

All new; 5,000 sq. ft. or more of SaeeaGe radiation. 

Rated horsepover, heating surface. 

Inspection per unit. 

Building Department budget. 

Part of Food and Sanitation oudget. 

In Health and Building budgets. 

10/Per $100 cost of installation. 

11/Per $1,000 cost of installation 

l2/Per unit of installation or alteration. ' 
af ect where connected load is less than 1,000 sq. ft. radiation. 
14/On all new high-horsepower boilers; stcan-heating boilers, 3,000 sa. ft. 
radiation. 


RARRIANIE ROL 
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Is en advisory board of engineers provided? 
Are any local civic associations or societies actively supporting smoke abatement? 
Are any people regularly employed in auxiliary smoke abatement? By whom? 


City ns ees ee eee, 


nm, Ohio Yes | No No. 
yo Nes Ye No To No. 
ville, N. C. No No No. 
nta, Ga. ® members of sanitary| Atlanta Smoke Abate- 

board 4 operating ment League Mo. 


engineers of city 
plants appointed by 


council. 
inore, Md. Yes. Advisory and Women's Civic League, | No. 
Application Board Chamber of Commerce, 
appointed by mayor Engineers Club 
ingham, Ala. No No No. 
aio, N. Y. No Yes No. 
on, Ohio. Yes. Members of Yes No. 
| Smoke Commission | | 
r Rapids, Iowa | No | Me) | ; No. 
tanooga, Tenn. |Commission of 5 ‘Yes. Chamber of Com | No. 


| appointed by mayor. | merce, Engineers 
| 1 Club, Garden Clubs, 


| Pareat Teachers. 
azo, Ill. Yes. 2 boards - 12 | Municipal Art League,| Railroads and 
on R.R. Smoke Abate-| Women's City Club, Industries. 
ment Hearing Board, | Association of Com- 
Citizen's Advisory | merce, Real Estate 
Board of 8 engineers-| Board, General Man- 


- agers Association. 
innati, Ohio No Yes Smoke Abatement 
League and Railroad 
| smoke Inspection 
| Dept., 4 men. 
eland, Ohio No | No No. 
mous, Ohio Yes. Commission of 6 | Chamber of Commerce | No. 
ngton, Ky. Engineering Examin- ; No No. 
ing Board | 
on, Ohio No j No No. 
er, Colo. Smoke Commission | No No. 
5 members 
nnort, Iowa 5 members anpointed Ives No. 


by mayor with build- j; 
ing insvector who is 
| also fire warden. 
“oines, Iowa 3 members, Smoke Yes. Junior Chamber | No. 
Abatement Commission.; of Commerce, Smoke 
Abatement League, 
Women's Federation 


Clubs. 
oit, Mich. 3 engineers. Yes No. 
th, Minn. 3 qualified engineers | No No. 
Cleveland, Ohio| Consulting mechanical | No No. 
engineer 
Continued on page 34. 
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1. Is an advisory board of engineers provided? 


2. Are any local civic associations or societies actively supporting smoke adatennt 
3. Are any neovle regularly employed in auxiliary smoke abatement? By whon? 


Cit | Pe eae aia ceeien ia eee 
East Orange, N. J. | No No 


Erie, Pa, Yes. %3 members. Yes 
Evanston, Ill. No Yes 
Fort Wayne, Ind. No -- 
Flint, Mich. No No 
Grand Rapids, Mich, | Yes No 
Green Bay, Wis. No Yes. City Beautiful 
| | Committee. 
Hemilton, Ohio No Mo 
Hamilton, Ontario No No 
Harrisburz, Pa. No. (We have access | Yes 
to several consult- 
ing ensineers.) 
Hartford, Conn. No 
Highland Park, Mich. No 
Indianapolis, Ind. Smoke Abatement 
| Leacue 

Kensas City, Mo. ~- 
Knoxville, Tenn. Yes 5. 3 mechanical | No 

| engineers an | ! 
Lakewood, Ohio No No | 
Lansing, Mich. Yes. 3-man board. No 
Lincoln, Nebr. Yes = 
Los Angeles, Calif. | No No | 


Louisville, Ky. No Women's Club, Civic 
Club, Engineers 
Association, Rail- 


road and Industries 


Health and fuilii 
Department. 
No. 
No. 
No. 
No. 
Yo. 
No. 


No. 
No. 
No. 


No. 

No. 

Smoke Abatemert 
League. 

Kansas City Coal 
Service Institv 

Yes. Smoke and 
Abatement Leagi 

No. 

No. 


No. 


No. 

Yes, 2 railroad 
smoke inspecto! 

No. 

No. 

No. 

No. 

No. 


No. 
No. 
No. 
No. | 
No. 
No. 


Continued on page - 


Commissioa. 
Madisen, Wis. No No | 
Milwaukee, Wis. Yes. Commission of 5 | Yes 
Memphis, Tenn. No 
Minneapolis, Minn. No 
Nashville, Tenn. Commission. Yes 
New Bedford, Mass. No 
Newark, N. J. 3 consulting No 
. mechanical engineers 
New Orleans, La. No No 
New York, N. Y. No Yes 
Niagara Falls, N. Y.| No No 
Norwalk, Conn. No No 
Norwood, Ohio No No 
Yak Park, Ill. No No 
1319 - 34 - 
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Te an advisory board of engineers provided? 
4re any local civic asscciations or societies actively supporting smoke abatement? 
Are any people regularly employed in auxiliary smoke abatement? By whom? 


tland, Oreg. 


vidence, R. I. 
1ester, N. Y. 
ford, Til. 

inaw, Mich. 

t Lake City, Utah 
snectady, N. Y. 


ux City, Iowa 
ingfield, Mass. 
Louis, Mo. 
Paul, Minn. 


Ba Ts 
» Ohio 


acuse, 
Take) 


mto, Ontario 
ay Be 2 
‘ouver, British 
cumbia 

ington, D. C. 
‘ling, W. Va. 
lipeg, Manitoba 
ors, N. Te 
igstown, Ohio 


fe districts - 
iston and 
ricinity, Mass. 
idson County, 

lI. Je 


ht 
No 
Yes. 
mayor 
Yes. 
Bayes 
No 
Mo 
No 
No 
No 
No 


No 

No 

Yes. 5 Appeal Board 

Yes. 12 appointed 
by mayor 

Yes. Committee of 
Combustion Engine 

No 


No 


Advisory board of 3 
engineers who ap- 
prove changes in 
regulations and act 
as board of appeals 
on any permit re- 
fused 


i . | 


IeGe (O30 


2 
Yes 


5 appointed by | Chamber of Commerce 


and Civic Club 


5 appointed by | No 


ly 
| 
| 
| 
| 
| 
. 
i 
| 
is 


Yo 


i Ko 
| No 
No 


Yes. Excellent sup- 
port from various 
civic organizations. 


| Ho 
| 
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Yes. 
To. 

No. 

Yes. Railroads 
No. 
No. 
No. 
| Ho. 7 
Yes. Fire Depart- 
| ment Inspection. 

| No. 

io. 

| No. 


Yes. Railroads. 


Boiler dealers 


Yes. Railroads, 


public utilities, 
large industrial 
plants, marine 
interests. 
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What is the most ciscouraging phase of local smoke-abatement activity? 

(1) Lack of public smoke consciousness; (2) public indifference; (3) shift- 
ing responsibility; (4) poor fuel; (5) lack of proper fuel burning equipment: 
(6) careless operation; (7) lack of information in proper methods of firing: 
(3) lack of euforcement facilities: . 


Cit 


Akron, Ohio secccccccvccvves wwe fame | mm 

Albany, Ns Fs csswccdssvaces -—-- | --- x 

Asheville, Ni Cs ossssescess x x x » 4 : x 
Atients, Gacd] «cei diwaseces --- | --- |} --- x x |-- 
BALGINOTSG. MA s. cctineacaseen --- > x % ~-- | --- 
Birmingham, Alas civssccsces aon x x —-- | --- | x 
Buffalo, Ne Te sesssecveccece x ¥ x x --- | --- 
Canton, Ohio cccccccccsocces x x x x --- | --- 
Cedar Rapids, Iowal/ ....... w-- | --- | ~-- x x ir 
Chattanooga, Tenne coorccoce eke ans x x —-- | x 
Onican. Ti: cs<abesedeoans re oe ees ae ee ee 
Cincinnati, OL seisecesvece x |--- x x --- | --- 
Cleveland, Ohio secccccsecce --- | z= x x —-- | x 
Columbus, Oh10 wecrecccccvccce —-- | --- x x x j- 
Covington, Kye ccocceccecvece --- | --- |! --- x --- | --- 
Dayton, O10 cecoccccrccccee --- ee ge: x | --- [|x 
Denver, Colds. ssiesSaceswves —-- | --- > x x x 
Davenport, Iowal/......eeee. x x - * x |- 
Des Moines. LOWM. 0606500005 x aoe x x x x 
Detroit, Miche.ccccccccceoce --- x x x —-- | 
Duluth, Minds sccescrcevsees * --- | --- x sf 
East Cleveland, Ohio wecocece Se te ee ‘Sm 
East Orange, Ne Je sesoseeee == 4 x = mat iia 
Erie, Pas essvvcevscescceces Tee Lee: hearts T, Ee iy A ee 
Byaneton.. L316 éesesiaasedus --- x --- +) 2 
Fort Wayne, Tides s<iceciensxs ma- | ene | eee lee | -—-- | -- 
Fitat, Miche) <iiscissdeass = a x x | x x 
Grand Rapids. Mich. ««<se<éss x --- | --- x x j= 
Green Bay, Wise ccccservccese --- | --- x = x — 
Hamiiton, Chloe <s.dsvesaa< --- x | --- | xX x x 
Hamilton, Ontario .siiessees's --- | --- ! ~-= | m-- | --- | > 
Harrisburg, Pas escsesseceds Secret Uikeecetentit tite etettl tiled (iicetatedin Mie 
Hartford, Conti: evesdeseseee --- x | ee > x — 
Highland Park, Mich, sssere. —- {|x jx] x |—-|- 
Indianapolis, Ind. cecsececece --- ps x x x —— 
Kangen. City, MOe 10s s40e8e8 —-- | --- | --- x x —_ 
RHOSVi ile; Tenis: sv.ivacewae’ --- | --- x x --- |--- 
Lakewood, Oh10 ceeoccccscccce --- x --- P x me 
MADSING, MICDN wsscuwece dees a ee es so 
PARGCIN, BOOS s: srasdsaecexes mane | mee | m= | --- | --- | -- 
bos Angeles, Calif. cesecece —-- | -=-- | --- x x — 
HOULSVIL LS, Es esswr tenes —-- | --- | --- P 2 x x 


1/ 1936 report. 
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What is the most discouraging phase of local smoke-abatement activity? | 

(1) Lack of public smoke consciousness; (2) public indifference: (3) shifting 
responsibility; (4) poor fuel: (5) lack of proper fuel-burning equipment: 

6) careless operation: (7) lack of information in proper methods of firing; 
(8) lack of enforcement facilities, 


Cit; 


Madison, Wis. cessenccceccce 
Milwaukee, Wis. esccscsreces 
Memphis, Tenns2/ ......ceees 
Minneapolis, Minn. weccceees 
Nashville, Tenn. ceqgececseee 
Hew Bedford, Mase. L/ 

Newark... Nis J's. -o0ete eiewles eteuc 
New Orleans, Law wesceccoces 
Jew Yorik, Na Yu soccccsscces: 
Niagara Falls, No Yeo seccece 
Norwalk, Conn. sescescsesses 
Norwood, OH1o weccceccevvese 
Oak Park, Il]. ccvcsoccsecce 
Philadelphia, Pa. cwccsccoce 
Pittsburgh, Pas cecccsccevee 
Portland, OFeé gs. «610040 essa 
Providence, He. Ts. si wisiasies 
Nochester, Ne Yeo eevecnecieve 
Hocktord, “Llls: oes sess ve s-cies 
Saginaw, Mich. cecece coocce 
Salt Lake City, Uteahl/ ..... 
Schenectady, No Yo coccecece 
Sioux City, Iowal/ .......2.. 
Springfield, Mass. .eccseere 
Sts: IOULS, M's. saecceieewae'eee's 
St. Paul, MINN. Viiee% sou0 Gen 
Syracuse, N. Yo secccccccces 
TOLEdO:, OWI G* “o.s.dve. waienieieeecene 
Toronto, Ontario .wessccccese 
ORICA... We. Ye. Aibiaiace echse gees oe 
Vancouver, British Coluwubia. 
Washington, De C. seccceeses 
Wreeling, W. Vecd) vacaciones 
Winnipeg, Manitobal/ ....... 
fonkers, N. YL Ceeoeccecaces 
foungstown, Ohio .o.secceecs 


smoke districts - | 
Boston and vicinity, Mass. 
- Hudson County, N. cd. ceee. 
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COMMONWEALTH OF MASSACHUSETTS 


Limiting Time in Which the Emission of Smoke May Be Permitted 
Section 2 ~ As Amended in 1938 


"Section 2. The emission of smoke of a degree of darkness or density equl 
to No. 2 of the chart or greater for more than 6 minutes in any 1 hour from 
stacits of class I; or of a degree eaval to No. 2 of the chart or greater for 1 
than 6 minutes in any 1 hour but not exceeding during said 6 minutes a degree 
equal to No. 3 of the chart or greater for more than 3 minutes, from stacks of 
class II; or of a degree equal to No. 2 of the chart or greater for more than? 
minutes in any 1 hour but not exceeding during said 25 minutes a degree equal i 
No. 3 of the chart or greater for more than 5 minutes from stacks of class I1-; 
or of a degree equal to No. 3 of the chart or greater for more than 3 mimtes | 
any 1 hour from stacks of class IV for more than 5 minutes in any 1 hour fron 
stacks of class V, and fcr more than 20 seconds in any one period of 5 minufes 
from stacks of class VI, is hereby prohibited. (See page 23, footnote 7)" 


These ordinances are concerned with "smoke," but its definition is not ¢ 
Where stoke abatement is desired, it is important to determine just what nuis2 
is being considered. Cities that are really active in smoke-abatement worr ar 
not satisfied to stov at "small varticles of carbon" which is substantially 
Webster's definition of smoke and would be so accepted in the courts unless 0 
wise defined. In the past, when hend firing predominated, the carbon particle 
(easily seen) were considered the nuisance. There was not so much fly ash fre 
boilers, and such particles were more or less accepted. People did not becoze 
particularly excited over sand and dust until the many paved roads caused mt: 
it to disappear. Along with road development came the big increase in stoker- 
fired equipment, which tends to throw out ash rather than carbon particles. ¢ 
the undesired material coming from a stack, the sulfurous sases are the most 
damaging, particularly where high-sulfur coals are burned. The tonnage of re: 
ing sulfuric acid released into the air is astounding (2, 3, 4, 5). Every "s 
ordinance should clearly define its use of the word "smoke," and if the word . 
not made all-inclusive any other nuisances intended to be considered should 
added. | | 


The amount of smoke permitted from a stack by the model ordinances is ba 
upon its density or relative clearness to blackness, as seen by the eye. for 
example, a smoke that was 60 percent black would be a gray made by mixing bla 
and white in proportions af 6 to 4. To establish gray colors on the basis of 
centage of blackness, the Ringelmann smoke chart was devised. Additional cep 
of this chart may be obtained free from the Bureau of Mines. From a practica 
standpoint, it has been found that only four gray colors between clearness © 
blackness need be used - 20, 40, 60, and 80 percent black as shown in the fiz 
For convenience these colors are numbered 1, 2, 3, and 4; clearness is 0 acd 
percent black is 5. Only a little training is needed to establish these col: 
in the observer's mind. The chart is hung at eye level, about 50 feet avay 2 
about in line with the stack to be observed. ‘The smoke is compared with the 
different panels of the chart which at 50 feet anpear as various shades of & 
During this training period it is sonetimes helpful to have an experienced 0 
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RINGELMANN’'S SCALE FOR GRADING TIIF DENSITY OF SMOKE. 


Hang emoke chart on « level with the eye, shout 50 leet rom observer, as Bearly as pomible in line with chimecy Glaner from rene 


+t Weck semcke be recorded as Ny 6 Experienced chesrvers fies record is half chart cumbers, 


10 yor cx 


te chart aed Bete Curteep ding Sumber, teoording some ond time of cbeervation. Repeat cbeervetions af caefeurth or ene-hal! minute intervals. 


Me meke is remedied as No. © 


Prom these records the average dresity may be determined be each beer, of her rock day 


; T.C. (9090 


neck with the novice. Complete information as to reading smoke by this method 

s ziven in Bureau of Mines Information Circular 6388 (6). After a few trials, 

m observer learns to read the giuicke without the help of tne chart, and it is no 
onger necessary for him to mount it for observation. This scneme of reading 

moxe makes possible not only the determination of when any chosen density of 

more ig made or exceeded but also the determination of the average smoke produced 
ver a period of time, which often is of consideratle importance. 


Many objections have been reised to this method of judging the amount of 
moze coming from a stack, such as the diameter of the stack, the cloud and wind 
conditions, and the human element in judging colors, all of which are considered 
o affect the result. These comments and objections, however accurate, become 
nconsequential when the entire purpose of the readings is considered. The pur- 
ose ig not merely to fine some violator because a certain smoke density has been 
iitted, aodcut which it may be argued just what percentage of blacimess occurred 
rhow many black particles were enitted, but tne nurpose is to lessen smoke 
~ission and to cooperate to the fullest extent in making a cleaner neighborhood. 
ren a stack gives "dense smoke," as judged by any inspector, worl: should be done 
oward improving conditions. The smoke~chart schene is proving effective and is 
imle, ana none more practical h2s yet been devised for judging relative black- 
OSs. 

As shown by the ouestionnaire answers sent to the Smoke Prevention Associa- 
ion the majority of the cities use the Ringelmann cnart for making observations. 
ne Gefinition of "dense" smoke is usually 3 or greater on the Ringelmann chart. 
ome cities, however, use the uwmbrascope, wnicn consists of an eyepiece and a 
‘linger about 4 inches long end 1-1/2 inches in diameter containing clouded 
lasses hinged to swine in and out of the field of vision and covering half the 
ircle; through the other half, which is left open, an area of the smoke can be 
sen. By this means the smoixe can be compared directly with the clouded glass 
tich is considered to eliminate some of the human factor in judging grays. The 
reat disadvantage of this nethod is its general tediousness and slowness. An 
sserver cannot be exrected tc nold the umbrascope to his eye and manipulate glasses 
i day long, aad his effectiveness in abatement work is greati:; lowered because 
vte relatively few observations thet he can make. The observer usually finds 
cat he can judge the smoke better without the instrument and is tempted to lay 
tL aside. Although a person not actually experienced in smoke reading may feel 
at More accuracy can be obtained from direct comparison with a colored glass, 
>sts and experience show differently. The colored-sless schemes might be used 
i training an observer, and in acute cases where it is necessary to take the 
‘slator to court some might consider ths glass cormarison as gooe evidence. 
motless the strongest technical evidence before e court, however, would be a 
i0tegraph of the smoke at the top of the stack. 


It is not so simple to determine how much fly ash is being emitted or to 
eislate against it. One city considers that the Dest solution of this difficult 
‘colen is to express e fly-ash limitation on an exact besis - 400 grains per 
“°C cubic feet of combusticn geses. The great difficulty is to determine the 
ssnt to an accuracy not open to argument; methods using: well-developed schenes 
. taking samples of the gases recuire much equipment, skill, time, and expense. 
€y anpear more practical for large installations or for acceptance tests of 
ree fly-ash-collecting equipment. 
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The following is quoted from the New York City building code as published in 
a paner by Walter L. Fleisher, in Heating, Pining and Air Conditioning, Noveuber 
1937, page 684: | 


Discharge of Solids Forbidden: 

Murnaces coming under the provisions of 11.2.1. Combustion Appliances, all 
rubbish burners and incinerators sh2ll be so desigmed that under normal conditictr 
of overation they will not discharge smoke, soot, cinders, or fly ash or other 
residue in such quantities as to cause annoyance to the public or injury to 
business or property. 


Ash and Soot Collectors Recuired: 

Whenever special considerations mule necessary the operation of furnaces 
whicn inherently cannot avoid the generation of cinders, fly ash, or soot, the 
smoke flues serving sucn furnaces sheli be provided with approved cinder catcher 
or fly-ash and soot collectors, so desigmed and installed as to be capable of 
securing the following conditions: 

Mf coal is used as fucl, the maximum anount of cinders conteined in the cor 
bustion gases discharged into the free air shall be 400 grains per 1,000 cu. ft. 
of combustion gases. 

"If powdered or pulverized cocl is used az fuel, the maximum amount of fly 
ash contained in the combustion gases discharged into the free air shall be 400 
grains per 1,000 cu. ft. of combustion gases. 

"If oil is used as fuel, visible discharge of soot, smcke, or other forms 01 
incomplete comcoustion is prohibited. 


Tests of Amount of Solids Discharred: 

tIn case of dispute as to whether combustion aopliances are meeting the re- 
quirements of 11.2.2, Discharsze of Solics Forbidden, and 11.2.3 Ash and Soot 
Collectors Required, the Superintendent may require the owner of a structure to 
have a test mace at she owner's expense by a disinterested person acceptable ic 
the Suverintencent in order to determine the amount of cinders, soot, and fly 2 
contained in the comveustion gases. Tests shall be made as follows: 

"To determine the amount of cindcrs and fly ash contained in the combustion 
gases, the combustion g2ses snall be exhausted by a calibrated fan, at points 
wnere average results will be obtained, and discharged by the fan through musli 
or flannel bags of large size and fine weave so as to collect all cinders or fi 
ash anc ascertain the weigat thereof. 

"The maximum permissible amount of unconswmed carbon in the combustion gase 
where oil is used as fuel shall be 4OO grains per 1,000 cu. ft. of combustion 
gases determined by a thimble test." 


Probably the simplest, most practical scheme to date to determine the an>: 
of fly ash emitted is to weign, for a chosen period of tine, the coal and all 
refuse or ashes obtainable from the ash pit, any collecting hoppners, any place: 
available on the way to the stack, and the base of the stack. From the ash 
analysis of the coal and the total coal weight the amount of ash put into the 
fuel=burning equipment can be calculated. An average ash analysis of all refu: 
and its total weight would give the amount of actual ash causht. The differe~’ 
in these weights represents the ash that is considered to have gone out the st: 
With this ash went combustible particles that can be assumed to be in about tr 


7319 ee 


Google 


T.C, (090 


ome ratio, as shown by the analysis of the refuse caught, say, at the base of 
ae stack. The accuracy of such a method is nrobably not less than that of other 
sthods, particularly over a reasonable test period.L0 


It is frequently assumed thet 90 nercent to almost all of the sulfur in the 
xel goes out the steck (4). A sulfur annlyscis of the fuel, together with the 
el weight, would give this iten.. Much work remains to be done on sulfur 
nission. 


The ordinance should ma‘ce possible the issuance of regulations as to design 
¢ fuel-burning ecuipment. At this point the application of fuel technology is 
seded. Such regulations should include rules for such items as type of stokers, 
2tting heights, loading, heat releases per cubic foot of combustion space per 
yur, breechings, stack heights, and smoke indicators. Among good examples of 
‘ese regulations are those of Hudson County, N. J., Chicago, I1l., and Washington, 
.C. These differ somewhat in details. The Rules and Regulations, as issued by 
.e City of Washington, D. C., are sign in full; they illustrate the extent and 
ture of such regulations. 


FOREWORD 


"This booklet is published for the convenience of citizens who are concerned 
tn the installation of fuel-burning equipment. These rules and regulations are 
sed on what has been found to be good practice and are designed to afford pro- 
‘ction to the owner in securing a satisfactory job and to place manufacturers 
< contractors on an equal footing. It is not contemplated that they be retro- 
‘tive in the sense that the owners of all existing equipment be immediately re- 
‘ired to make changes to conform to then. 

"It should always be borne in mind that the primary purpose of this Division 


; to secure "smokeless" operation. 
H. K. KUGEL, | 
Smoke Regulation Engineer. 


SECTION I. - GENERAL INFORMATION 
le Snoke 


"(a) Smoke is the resvlt of the incomplete combustion of any fuel. ‘The 
inary cause is the failure to secure a sufficient amount of air intimately 
xed, at the proper temperature, with the combustible gases that are given off 
‘the burning of the fuel. The secondary cause is carelessness, ignorance, and 
aifference in the firing and operation of the fuel-burning equipment. 

"(b) Smoke can be prevented by - 

1. Using a fuel suited to the equipment. 
2. Keeping the equipment in good condition. 
- Firing carefully and intelligently. 
te Using automatic fuel-burning equipment wherever possible. 


For a more complete discussion on fly ash see Barkley, J. F., Reduction of 
Fly Ash Emission from Chimneys: Bureau of Mines R.I. 3472, 1939, 10 pp. 
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"(c) Smoke is an indication of waste. Prevention results in more uniform 
heating, a saving in fuel, and conseouently reduced costs. 

i (a) Smoke has acsociates wiici also pollute the air. These include coke 
(partly burned fel), ash, end the sulfur gases. Little has been done to minini; 
them in small installations, but they contribute to the damage and discomfort 0? 
living in cities and recuire serious consideration. 

Ye) The Division of Smoie Regulation and Boiler Inspection is glad to advi 
the public in the proper method of firing as well as the use of proper fuels i: 
the equipment which they have. It hopes for the cooperation of all in its effor 
to improve conditions in the District of Columbia, 


Co Smoke Law 


(Public, lo. 279, 7th Cong. (S$. 2034)) 
AN ACT To prevent the foulirgs cf the atnosphere in the District of Columbia by 
smoke and cther foreign sudstances, and for other purposes. 


"Be it enacted by the Senate nid House of Representatives of the United Stal 
of America in Conezress asseudled, That no person shall cause, suffer, or allow 
dense smoke to be dischargod from any building, stationary or locomotive engine, 
or motor vehicle, place, or premises within the District of Columbia. All pers 
participating ir any violation of this provision, either as proprietors, ovwners. 
tenants, managers, superintendents, cantains, engineers, firemen, or motor- 
vehicle operators, or otherwise, shail te severally liable therefor. The owner 
lessees, tenants, occuvaits3, and manacers of every building, or place in or w2 
which a locomotive or stationary engine, furnace, or boiler is used shall cauce 
ashes, cinders, rubbish, dirt, and refuse to be removed to some proper place, & 
that the same shall not accumulate, nor shall any persons cause, suffer, or all 
cinders, dust, gas, steam, or offensive or noisome odors to escave or to be dis 
charged from any such building, or place, to the detriment or annoyance of any 
person or persons not deing therein or thereupon engecode 

"SEC. 2. The Commissioners of the District of Colwubia are hereby authoriz 
end directed to maie anil promulgate reasonable classifications and regulatioas 
for the installation and sueravion of combustion and oll other devices suscepti 
for use in such manner as to violate the purposes of this Act, and the said Coz 
missioners may fron time to time alter, amend, or rescind such regulations anc 
promulgate such anended or additional remilatione as they may in their discreti 
deem necessary. 

"SEC. 3. Enforcement of this act shall be unon information by the Corporat 
Counsel in the police court of the District of Columbia. <Any person convicted 
violating this Act or any regulation of the Commissioners made hereunder shali 
punished by a fine not to exceed $500 for each and ever: such offense. 

"SEC. 4. The Commissioners of the District of Colwibia shall be responsib! 
for the enforcement of this Act and may direct the Police Department, the Heali 
Department, or any officer or employee of the government of the District of 
Columbia to perform such service as are necessary in connection with such enfo: 
ment. Appropriations are hereby authorized to be mate to carry out the purpost 
of this Act, and the Comaissioners of the District of Colusbia are authorized t 
include in their annual estimates provision for the expenses incident to such 
purposes and for personnel sub ject to the limitations of the Personnel Classi=! 
cation Act of 1923. 
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"se. 5. All provisions of the Act approved February 2, 1899 (30 Stat. £12, 
79, sec. 5), which are inconsistent with this Act are hereby repealed. 


Approved, August 15, 1935. 
3. Definitions 


"(a) Person. ~ The word "person" signifies and includes firms, corporations, 
omanies, receivers, associations, exccutors, administrators, trustees, 
-vardians, or agents. 

"(b) Dense smoke. - Tne term "dense smoke," as used in section 1 of the Act, 
nal] be defined as smoke equal to or greater than No. 3 of the Ringelmann chart 
s prepared and approved by the United States Bureau of Mines. 

"(c) Cinders, dust, fly ash. - The terms "cinders, dust" as used in section 
of the Act shall be defined the same as the term "fly ash," which shall be con- 
idered to De all solids including coke (partly burned fuel), cinders, dust, and 
oot, formed as a result of the combustion of fuel, which are carried in the gas 
tream s0 as to reach the external air. 

- "(a) Stack. - Stack means any chimney or smokestack or other structure 
aether of brick, tile, concrete, metal, or other material or a combination of 
a of these materials intended for the emission of the products of combustion 
ron the burning of any fuel or material. Smokestacks commonly known as smoke- 
acks attached to locomotive roundhouses shall be deemed stacka and a part of 
hatever locomotive is beneath them for the time being. 

"(e) Breeching. -.Breeching means any smoke flue or connection leading from 
‘boiler or furnace to a stack. 

"(f) Horsepower. - Horsepower shall be construed to mean rated boiler horse- 
over (hp.) and shall be figured on the basis of 10 square feet cf boiler heating 
-urface per horsepower. | 

"One boiler horsepower shall be considered equal to 140 square feet of 
quivalent direct steam radiation or 224 square feet of water radiation. 

"(zg) Boiler-heating surface. - Boiler-heating surface shall be construed to 
ean all boiler surfaces in contact with hot gases. 

"(h) Equivalent direct radiation. - One square foot of equivalent direct 
adiation (E.d.r.) shell be considered equal to the heat emission of 20 B.t.u. 
er hour for steam and 150 B.t.u. per hour for hot water. 

"(i) Power boiler. ~ Power boiler shall be construed to mean any boiler 
ga over 15 pounds steam pressure. : 

"(j) Heating boiler. - Heating boiler shall be construed to mean any boiler 
arrying nof over 15 pounds steam or 30 pounds water pressure, or temperatures 
ot exceeding 250° ¥., 

"(k) Fuel agreement. - A fuel agreement is a written agreement entered into 
etween the owner of a building or plant and the Division of Smoke Regulation and 
oiler Inspection whereby the said owner in consideration of a permit being issued 
or the installation of a certain boiler or furnace agrees to burn only certain 
Decified fuels. 
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SECTION IT. ~- ADMINISTRATION © 
1. Duties 


"(a) The Smoke Regulation Engineer shall be responsible for the administra - 
tion of the act to prevent the fouling of the atmosphere in the District of 
Columbia by smoke and other foreign substances, Public, No. 279, Seventy-fouwts - 
Congress, approved August 15, 1935, and these regulations issued thereunder... 

"(b) He shall issue all permits, certificates, and notices under these rem--: 
lations; keep applications, pernits, plans, violations, complaints, and other 
records on file for such period as is deemed necessary or as may be directed by . 
the Commissioners of the District of Colwibia. | : 

"(c) He shall examine the plans of all new buildings, stacks, and incinerab 
and plans for the alteration of existing buildings in order to insure that mee 
are in accordance with these regulations. ; 

a) He shall also examine the aplication and plans for the construction, - 
installation, reconstruction, alteration, or repair of any boiler, furnace, in- ~ 
cinerator, stack, or other apparatus connected with the stack and, subject to ih. 
requirements of these rules and regulations, issue an installation permit. 

"“e) The smoke inspectors, when s0 directed, shall investigate complaints 
and make inspections and observations of smoke conditions in the District of —. 
Columbia. They shall inspect the installation of all equipment for which a per .. 
mit has been issued and see that the work is done in accordance with regulation ; 
and the plans as approved. -They shall mate daily written reports of all inspee.. 
tions, violations, anc complaints. . 

"(¢) Any menber of the staff of the Smoke Regulation Engineer shall be 
authorized to perform such other cuties as may be assigned by the said engineer ~ 
or by the Commissioners of the District of Columbia. ; 


~ 


Oe. Adcitional Requirements for Obtaining Building Permits 


"(a)’ When anplication is made and plans are filed with the inspector of 
buildings for a permit for the erection of a new building, stack, or incineratd 
or the alteration of an existing building, the application and plans shall be 
submitted to the Smoke Regulation Engineer, together with a plan and elevation 
duplicate showing the location of the stack or stacks in reference to adjoinire 
buildings. The plans and application shall be certified in writing by the Sac: 
Regulation Engineer before a oduilding permit is issued. 

"(b) Such approval shall not be construed to indicate approval of the 
structural design of any structure or of any of the requirements of other code: 
of the District of Columbia. 


3. Application for Installation Permits and Certificates of Inspection 


n(a) No person shall construct, install, reconstruct, alter, or repair &: 
boiler, water heater, furnace, oven, stoker, oil burner, gas burner, apparatus 
burn pulverized coal, or other avparatus connected with the boiler, breechizg, 
stack, or any apparatus which may cause dense smoke, cinders, dust, gas, stea, 
or offensive or noisome odors to be discharged into the air, or make changes 4 . 
additions to the heating system, domestic hot-water load, process work, or OLnF 
load whereby the load on the boiler is materially increased, until he shall nat 
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ade application and obtained an Installation Permit from the Smoke Regulation 

Ne&ineer. The application shall be made out on the form provided, showing the 

&ture of the work to be done, the size and make of the boiler or other equipment, 
...€ size and make of the burner or stoker, the fuel to be used, the size of the 
- Teeching and stack, and other information pertinent to the installation. Repairs 
", Bich do not increase the capacity of such boiler or furnace or do not involve 
ad @lteration or addition to such boiler, furnace, or other apparatus, or wnich 
ms ere involve any alteration in the method of smoke prevention may be made with- 
at hes permit, Anplications for an installation permit for any boiler, furnace, 
ee nerator, stack, or other apparatus connected with the stack for use in a 

— residence shall not be required witil further notice. 

eeu "(b) Applications must be accompanied by a sketch or drawing in duplicate 

2 — the location of the boiler in the boiler room with the distance from the 
r OUS walls and exits, the size and location of onenings for admission of air 
ae Oiler roon, the size and location of breeching including damper and clean-out 
| S, and the method of installation of stoker, oil burner, or other equipment. 
- ee Cc} Upon the approval of any application and the payment of the proner fees 
ee collector of taxes the Division of Smoke Regulation and Boiler Inspection 

issue an installation permit for the work showm on the application. 

rte: The Smoke Regulation Engineer, or one of his inspectors, shall inspect, 
ie st aubletion, all boilers, furnaces, stacks, or other apparatus for which an 
os Allation permit has been issued, and if such be found to be in accordance 
ert Plans and specifications and the information given on the applicetion a 
wy cote of inspection shall be issued. | . 
arian: No person shall wse or cause to be used any nev, remodeled, or recon- 
cs ai boiler, furnace, incinerator, stack, or other apparatus connected with 
he Ns unless said person shall have a certificate of inspection, showing 
“© construction or reconstruction is in compliance with the plans and 


\ ieee. .. 


™. 


_“_ 


2e cir 
y tgeetions submitted when ma'ting apolication for an installetion pernit. 
PS Aes f) The issuance by the Smoke Regulation Engineer of any installation permit 
Mean te of inspection for the construction, installation, reconstruction, 
: atio 


ee “7, OF repair of any boiler, furnace, incinerator, stack, or other anpara- 
aor ee ected with the stack shall not be held or construed to exempt any person 
Sea Pde installation nermit or certificate of inspection may have been 
Sr ls Prosecution on account of the emission of smoke and the products of 
es which are prohibited. 
- eee: Smoke Xegulation Engineer anc. his assistants shall have the right 
Pesaitleas eec. the performance of his or their cuties, at all reasonable hours, all 
Seay enitted - which smoke, cinders, dust, gas, or ocors are oeing emitted or have 
> epair of Or where the construction, installation, reconstruction, alteration, 
ith the Phas boiler, furnace, incinerator, stac!, or other apparatus connected 
8X S00 to den is taking or has taken place, and it shall be unlawful for any 
{= or then nA mittance to said engineer or his assistants or to interfere with 
{h) the the performance of his or their duties. 
Le Smoke Re “pplication for and subsequent issuance of an installation permit by 
ta = neth se Sereda Engineer snall not be construed to indicate approval of the 
Iles which ar ets of any Duilding or stack or of an: of the requirements of the 
Aes fire Mar a ©nforced by the building, plumbing, or electrical inspectors or 
‘rm At fo, wre 2 nor ‘shall it relieve anyone from the necessity of obtaining a 
6 COvered by these divisions. | | 
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™i) Fees, as hereinafter provided, shall be paid to the collector of tars 
of the District of Columbia ard a receipt presented to the Division of Smoke — 
Regulation and Boiler Insnection. Yee for installation permit and certificate o; 
inspection shall be paid at the sane time. Fees for heating boilers shall te 
based on equivalent direct radiation capacity. 


FEES 
Fees for the installation. of boilers, furnaces, and water heaters 
Certiz: 
Permit cate 


Heating boilers, each: 
Less than l, 200) square feet of steam or 1,800 square 


feet of ater Trrerreerererrerrererrere re eee ee ee ee ee ee 


1,200 to 5,000 square feet of steam, 1,800 to 7,509 square 


POCU OL “WALEI™ 4667505 Wow b 5-6 bears are ees 0 6 Saw eo Ws ori wele 40S eres 2.00 ae 
5,001 to 25,000 scunre feet OF StCEAM coscerecavceccccvccecses 4.00 65 
Over 25,000 sausre feet-of Stan: sisenscccaeweoosaneeaseuee 6.00 9.0 
Boilers when installed in each unit of an apartment 

DULIGIN Se, . 1CACs wa b-wiew a ow sed che Srewie Meee ee Cem ties ear eee wees. 50 0 


Pover boilers, each: 
Less thai 5O- nor SepOWwer: 4.060.460 Sie oe 8056.60 008s ee ON ees 
HL TO-e 5O NOFSEOS Wer: cx. 6.5.5%, iin oiasd a Siw ee Sow esl Wie Reed oe Sereie oem 
Cod, BO OO) NOY SEDOWET sew acevace-s: biese.c See ee ee Ge BO wre wee eee 
BOL $6 2. COD Rorsepover ic 6.s's.0c seo we Ci ae ee aswien eee eeeese 
Over 1, 000 horsepower CROCE HHS EE HE HHOEHSHEH OOH HOHE HR EDEO ERO EO? 
Warm-air furnaces, each: 
Fire pot less than 30 inches in Giamwneter cecrecececsnvcccces 
Fire pot 30 inches in diaaeter or larger .... 
Water heaters, each: 


e 


Seer 
32 88ess 


Ne 
e 


100 to 1,00C gallons @eseveaovosevesvevesevneveveeeeneneneeoeeveevesneneeve2 8 8 80808 1,00 l. 
Over 1, 000 gallons esgeeaeceavoeveqgegeeevenvevesdeC@eeeeeeveesvseseeeveneeeevee eeeene ds 2,00 3, 
Unclassified apparatus @eeseervneeevevnevenevneesneeonenenvneeeen eee eves 2200 3 
Fees for installation of stoiers, oil burners as burners, etc. 
when installed in existing equinment 
Cert: 
Permit CE." 


Heating boilers, each? 
Less than 1,200 square feet of steam or 1,800 square 
feet of water hiaihiea wae Gueiereve Sars (MuGUaeeOsaeexeleceeemess TSIOO. 92 
1,200 to 5,000 square feet of steam, 1,800 to 7,500 square 


1319 


feet of water CHOCO SEHR See ESC CTE HEHOHREHOH EHS EHRO SHOE OO SREH OOS 2.00 é 
5,001 to 25,000 square feet of stear wiccecccccccvcvcccvcees 4.00 0 
Over 25,000 square Feet of Steam coeseeveccceccervecccvevens 6,00 7 

Power boilers, each: 
Less than 50: HOPrsepower” sissies vsleis-e ie b.0-6.6 wwracsintree cio sa Sea ean 1.00 eC 
51 to 250 horsepower CHOC TCH E EHO RET EL EOE ESD EH OHO ECE ES EHOESEHOC® 2.00 : 
251 to 500 hor sepower CHOKE OHM HEHEHE THREE HOH EEK ETE HOB EE DEES 4,00 C 
501 to 1,000 horsepower COCR CCC C REECE HL OLEH EMD ORE EEOC H EE Ce 6.00 : 
Over: 1,000 horsepower séssetvindes<<tapieisaseesedecsesisesses. -10;500 = 
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Fees for installation of etokers, oil burners, gas burners, etc., 


when installed in existing equipment ~ Continued 
Certifi- 


Permit cate 


™ 


“=li—air furnaces, each: 
Fire pot less than 30 inches in diameter cesccceccccecvscees $1.00 $2.00 

_ Fire pot 30 inches in diameter or larger weccerccsccncccsone 2200 3,00 

Sr heaters, each: 

1 00 to 1,000 gallons COCO CTC HCCC EE SOO HEHE SHO OHM LEO H HEC HOCH HREOC OS 1.00 1.00 

“teqy 1,000 gallors COCR Coe eee eee HO oe rere eeseerereseesesorons 2.00 3.00 

The laneous equipment: The installation of steam-air jets, 

“2g. Wes, draft controls, apparatus for collection of fly-ash, 

rant, which affects the operation of the boilers .sceeccesecs 1.00 2.00 
t furnaces: Rebuilding or changing boiler furnace or 

ating system involving a major change in capacity or 

nPnus (0th peeeweuane walotnea reeset accaneeene seeamiaatewes 2400 2.00 


"=¢ 5) Permits shall be valid and in force for a veriod not exceeding 6 months, 
Et that work started within this time and continuously under construction for 
nC; 6 months may proceed to completion under authority of the original permit. 
othe. A permit to install or relocate any boiler, furnace, stack, incinerator, 
is fes.., apparatus connected with the stack shall be issued only after the in- 
"C7)" buildings has permitted installation or relocation of such equipment. 

lati If the work called for in the installation permit shall be conducted in 
- eit Of any of the provisions of these regulations or in any other manner 

ce oe on the original plan and application the Smoke Regulation Engineer 

Ss a its Notice of such violation to the contractor, his foreman, or representa- 
ee aan he job, through one of the smoke inspectors. Such notice shall fix a 
Steer + is reasonable and sufficient in the opinion of the Smoke Regulation ~ 
A eh to make the necessary changes, and if such work is not put in conformity 
© regulations within the time mentioned, then he shall revoke the permit. 
such a permit can be lawfully reissued the contractor or owner shall have 
the work so that it conforms to the original plan. 


= 
ce 


a 
-- Ted 
SEZCTION III. - REQUIREMENTS WHEN PLANS FOR NEW 

BUILDINGS ARE BEING SUBMITTED 


ay. The 


th stack must be of sufficient height and cross-sectional area to pro- 
€ nece 


= Ssary draft for the proper operation of the boiler and shall comply 

Smo ements of the building code. 

(aan ep Of the stack mst be of such a height in relation to adjoining 

12 Aings ang at the gases discharged will not become a nuisance to adjacent 
ee A eae that down drafts will be prevented. 

rr The aoe door must be provided at the base of stack. 

tL A ~estenea must be so located in reference to the boiler as to permit of 
Rarns ang in oo of adequate area and having a minimum number of bends 
"5. Th, Hoda the shortest practicable length. 

tC Of boiler, Sx room must be of sufficient height to allow for the installa- 

2 Coubustion sufficient capacity to carry the full required load and having 
= or instal] oe ee in the boiler furnace. Sufficient headroom must be pro- 

to Manhole ron of a breeching of proper design and to allow for accessi- 


, S and valves comiected to boiler. 


~ 7 . 
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"6. Sufficient floor space must be provided to allow for the proper opera- 
tion of the boiler, including tne use of shovel and firing tools, removal of | 
boiler tubes ani makins necescary repairs, cleaning boiler tubes, furnace fire- 
box, and combustion chambers and to allow for easy access to furnace doors and 
other openings in and about walls of boiler settings or furnaces and for cleaning 
and removal of soot and ash frou the breaching and stacx. ; 

"7. Sufficient exits, properly located, must be provided to allow egress ir 
case of emergency. : 

"S. The fuel-storage space shall be partitioned off from the boiler roon 
proper and be so located as not to interfere with the efficient overation of the 
boiler, Where a different kind of coal is required for a hot-water heater, pro-- 
vision must be made for separate storage. Consideration must be given to having 
satisfactory place for delivering coal and removing ashes from the building so 
that dirt ari dust may be kent to a minimun. 

"Q. Provision must be mace to permit the unrestricted acmission to the bcil 
room of a sufficient. amount of air to. secure emolkeless combustion of the fuel an 
properly to ventilate the room in which the fuel-burning eauipment is located. 

MO. Incinerators to be used in connection with the new ouilding must be 
provided with a separate stac!: and be built in confornity with the incinerator 
code. ‘ 


SECTICN IV. - REQUIREMENTS BOILER- AND FULL- 
SURNING EQUIPMENT 


1. General 


"(a) Power boilers shell be equipped with underfeed stoker, apparatus to 
burn pulverized ccal, oil burner, or gas burner, whicn in any case shall be 
approved by the Division of Smoke Regulation and Boiler Insrection, unless owner 
of building or plant enters into a Fuel Agreement. No such agreement shall te 
made for boilers having more than 250 square feet of neating surface. 

"(b) Heating boilers having an eavivalent direct rediation rating of more 
than 1,200 square feet cf steam radiation or 1,800 square feet of water radiati 
shall be eauivped with underfeed stoker, annaratus to burr pulverized coal, oi 
burner, or gas burner, which in any case shall be anvroved by the Division of 
Smoke Regulation and Boiler Inspection, uniess owner of building or plant enter: 
_into a fuel agreement. No such agreement shall be made for boilers having nore 
than 5,000 square feet cf steam radiation or the equivalent. - 

"(c) Heating boilers having an equivalent direct radiation rating of less 
than 1,200 square feet of steam radiation, or of 1,890 square feet of water rad 
tion, shall burn coke, anthracite, or shall be equipped with underfeed stoker, ' 
burner, or gas burner approved by the Division of Smoke Regulation and Boiler 
Inspection. 

"(d) Low-pressure steam boilers, when mechanically fired, shall be equipr 
with a low-water cut-off, or similar arrangement, so located as to automatical!) 
cut off the fuel sumply in case the water level falls to a point not lower the: 
the bottom of the water glass. The water-gage glass shall be set as follows: 
Steel heating boilers of the fire-tube type, the lowest permissible water level 
shall be (a) for single-pass tyne the same as called for in paragraph 291 of *: 
power-boiler regulations, (b) for multipass types the top row of tubes shall be 
completely submerged when the water is at the lowest reading in the water-giee 
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slass, All of the water connections shall be nonferrous pipe and fittings with 
: cross at each right-angle turn. 


“e) Gravity-feed magazine boilers designed exclusively for the burning of 
‘oze or anthracite may be installed in all sizes, subject to the requirements 
nd approval of the Division of Smoke Regulation and Boiler Inspection. 


"(f) Every boiler shall be constructed and installed in accordance with the 
rovisions of these regulations, the Boiler Inspection Regulations of the District 
if Columbia where they apoly, and the Boiler Code of the American Society of 
scnanical Engineers, Section I to VII, inclusive, and Amendments and Interpreta- 
ions thereto, made and approved by the Council of the Society to date. LEvery 
yiler shall bear the A. S. M. EB. symbol and number, and the manufacturer's data 
‘eport form shall be provided when requested. 


2. Stokers 
(a) Underfeed stokers shall have minimum furnace heights as follows: 


1,200 2,500 1,900 11, 000 1 , 000 17,500 21, 000 
ating - square feet to to to to to to to 
steam radiation 2,499 | 6,999} 10,999 | 13,999 | 17,499 | 20,999 | 25,000 


guivalent horsepower | 10-18 | 19-50} 51-80} 81-100 | 101-125 | 126-150 | 151-1 


Inches 
OGPACE tYDE ceveseee {2 
Be Bex tye’ seneaw see guy 
bie De: gegen veces {2 


ast iron @eeeovoeee5ueas ss @ 


Abbreviations: L. F. B. = locomotive firebox; H. R. T. = horizontal return 
wdular. | 

NOTE. - In using above table, take rated boiler horsepower or radiation, which- 
ver is the larger. 


">) All dimensions are from the stoker dead plate (or dump grate) to the 
town sheet (or equivalent) of the boiler. On down-draft boilers the water 
raves shall be considered the equivalent of the crown sheet, unless they are 
onoved. 


"(c) The above figures are considered to be minimum dimensions and shall be 
ncreased wherever the boiler is to carry an overload or has peak-load conditions 
c Da mete 


"(d) Stokers designed for anthracite will be given special ruling. 


"e) Horizontal-water-tube heating boilers in sizes up to 25,000 square 
eet of steam radiation shall, when horizontally baffled, have the same setting 
eights as compact—type boilers; when vertically baffled they shall have the 
axe setting heights as locomotive firebox—type boilers. For boilers above 


foal 
la’ 


>,C00 square feet use table below. 
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n(f) The minimum furnace heights of all other types and sizes of water-tube 


boilers equipved with underfeed stoxers, to ve operated up to 150 percent rating, 
shall be as follows: | 


= 
Measurement of setting Type of boller retort retort 
Min. min. Min, nin, 


Ft. 
Floor line to bottom of |Horizontal, all sizes ll- 13 
heacer above stoker. 
Floor line to center ofjIncl. H. M. D., all sizes § 
mud drum. , 
Floor line to ton of a VY. M. D., all sizes 
mud drum. 


Floor line to center sii ites H. M. D., all sizes 
mud drum, 
Floor line to top of Vert. V. M. D., 150 hp. 
mud drum. 
Do. Wert. V. M. D., 250 hp. 
Do. Vert. V. M. D., 500 hp. 
Abbreviations: Incl. = inclined; vert. = vertical; H. M. D. = horizontal mi 
drum; V. HM. D. = vertical mud drum; nin. = absolute minimum; Pref, min. = pre- 
ferred minimum, that is, the heights recommended. 


"(s) For power boilers equipped with underfeed stokers, to be operated at 
more than 150 percent rating, special ruling shall be obtained from the Divisio 
of Smoke Regulation and Boiler Inspection. Desigm of all stoker installations 
shall be submittec to the Division of Smo!xe Regulation and Boiler Inspection f2 
approval. ; 

™h) Stokers shall be installed so that the bottom of the boiler water leg 
will be suitadle protected. Boiler doors shall be of sufficient size and so 
located that ash and clinker can be easily removed without disturbing the fuel | 

"(4) On all stoker installations a clean-out door shall be provided in the 
breeching and at the base of the stack and an accessible darmer in the breechi- 
fitted with a handle and quadrant, or the equivalent, so arranged that it can > 
clamped in position ani be conveniently operated. 

"(3) When stokers are rated in terms of coal fed per hour or square feet ° 
equivalent direct steam radiation (EB. D. R.), such rating shall be based on mi 
and slack coal with a heat content taken as not greater than 14,090 B. t. u. re 
pound for bitwainous coal and 12,400 B. t. u. for dbvckwheat anthracite, with a4 
combined boiler and stoker efficiency of not to exceed sixty (60) percent for 
stoker capacities up to seventy-five (75) pounds of coal per hour and not to e: 
ceed sixty-five (65) percent for stoker capacities over seventy~five (75) pow: 
‘per hour. 

"A certified rating sheet based on the above together with all other neces: 
information shall be supplied for every stoer, sudject to the approval of the 
Smoke Regulation Enzineer. 

" An allowance of not less than thirty-five (35) percent shall be provided : 
piping and pick-up. 
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™k) The rating of any stoker shall not be less than the rating of the 
“otler with which it is to be installed, except that where the boiler is to be 


erated in excess of its rating tne stoker shall be of sufficient capacity 
iequately to carry such overrating. 


3. Pulverized Coal 


"(a) When wuvertaed coal is to be used as fuel, the required combustion 
mace for all boilers up to 500 horsepower and having refractory walls shall be 
stermined on the basis of a maximum heat liberation of 20,000 B. t. u. per cubic 
ot of combustion space per hour. For larger boilers and other types of walls, 
iximum heat liberation shall be determined for each individual case. An 
‘ceptable method of collecting fly ash from the stacks or breechings of all 
iverized-coal plants shall be provided. Design of all pulverized-coal installa- 


ons shall be submitted to the Division of Smoke Regulation and Boiler Inspection 
ir approval. 


4, Oi2 


"(a) When oil is to be used as a fuel, the required combustion space for 
‘wer boilers up to 500 horsepower shall be determined on a basis of a maximum 
at liberation of 30,000 B. t. u. per cubic foot of combustion space per hour. 

“r larger boilers special ruling shall be obtained from the Division of Smoke 
- Qulation and Boiler Inspection. 
"(>) The required combustion space for heating boilers shall be determined 
the basis of a maximum heat liberation of 25,000 B. t. u. per cubic foot’ of 
: mbustion space per hour. For specially designed boilers the combustion space 
~ all be determined according to the individual design of the equipment. 
- "(c) All oil burners installed shall be approved by the National Board of 
rte Underwriters to burn the grade of oil which will be used. Design of all 
l-burner installations shall be submitted to the Division of Smoke Regulation 
-d Boiler Inspection for avproval. 
. "(d) Where oil of grade 5 or 6 is to be used, provision shall be made for 
: ating and automatically maintaining the temperature of the oil at not less than 


.0° F, Electric preheaters shall be provided for starting when there is no 
. eam available, 


De Net Load 


"(a) "Net load" shall be construed to mean all radiation used for heating 
Fposes, exclusive of piping, and reduced to the equivalent of direct cast-iron 
liation in a temperature of 70° F., which shall be calculated on a basis of « 
“JB. t. us. per square foot ver hour for steam and 150 B. t. u. per square foot . 
¢ hour for water. 

- (bd) <Any generator, coil in firebox, indirect heater, or other device 
‘tached to boiler, used for heating water for domestic purposes, shall be in- 
_ided in net load and shall be calculated in equivalent direct radiation in 
-sordance with the rules of the Heating and Piping Contractors National Associa- 
“on as shown in their Net Load Recommendations Manual. 

"(e) The net-load capacity of heating boilers shall be the net-~-load recom- 


ations of the Heating and Piping Contractors National Association, revised 
i amended to date. 
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"d) Or, where available, the net-load capacity may be obtained on the basis 
of the American Society of Heating and Ventilating Engineers Standard Code for 
Rating Steam Heating Boilers. Such boiler rating shall be determined as a re- 
sult of tests mace for the manufacturer by a disinterested party or laboratory 
acceptavle to the Smoke Regulation Engineer. 

"(e) The equivalent direct radiation (EB. D. R.) rating of cast-iron boilers 
shall be obtained by adding not less than thirty-five (35) percent to the net- 
load rating; for steel heating boilers the E. D. R. ratings as determined by tz: 
Code of the Steel Heating Boiler Institute (S. H. B. I.) shall be used. 


6. Clearance Around Boilers 


"(a) All boilers or boiler settings shall have at least three (3) feet 
clear space on each side, in the rear, and in front of oil burner or stoker, er 
cept that in existing buildings this may be reduced by tne Smoke Regulation 
Engineer, if after insvection it is found that it is imvractical to obtain suc: 
Clearances. In addition, sufficient space must be vrovided to remove boiler 
tubes. 

"(b) Where replacement or additional installations of boilers are made it 
existing buildings the minimum height of tne boiler room shall bce such as to 
provide not less than six (6) inches clear space above the highest point of ay 
valve or other fitting when it is at maximum opening or stems and levers at the 
greatest height. In new or reconstructed buildings not less than seven (7) f# 
shall. be provided between the tov of the boiler proper and the ceiling or othe: 
obstructioa, except that in single installations of self-contained boilers 4 
minimum clearance of at least three (3) feet may be provided between the higzes 
point of any valve or fitting and the ceiling or other obstruction. 


~. Stacks 


"(a) Power boilers havinz more than 120 square feet of Doiler heating sx! 
snall have a stack of sufficient height or shall have an induced-draft fan tc 
give a minimum draft of 0.20 inch of weter over the fire in the furnace under 
normal working conditions. No such stack shall be less than 45 feet above the 
grouna line, unless gas is used as fuel. 

"(b) Size and height of staclss for power boilers shall be based on approv 
chimney practice, taking into consideration draft lasses in boiler and breeci!: 
 "(¢) Heating plants having boilers with a net-load rating of more than 
1,200 square feet of steam raciation or 1,800 square feet of water radiation 
shall have a minimum draft of 0.15 inch of water over the fire in the furnace 

under peak-load conditions. 

"(d) With the exception of gas-fired boilers or heaters, the following 
table shall in general be used as a guide. tack sizes are inside dimensicns, 
and plans should be so marked. The sizes given are for one boiler and are 
minimum. | 

"e) Where boiler capacity is in excess of ratings shown in table, stacé 
shall be figured on the same basis as for power boilers. 

"(f) If it is impractical to obtain the height of stack as indicated az i 
duced-draft fan may be used, subject to the approval of the Division of Smoze 
Regulation and Boiler Inspection, provided the discharge from the stack will: 
become a nuisance to neighboring buildings. 
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2) The provisions of the act of June 1, 1910, 36 Stat. 452, as to stacks 
2 Mest co.itvinue in tull rtorce aud errect. , 


Stack table for heating boilers 


Round Mini-. 
.. Rectangular flue lining Standard flue _muml/ 

Boiler rating, square Actual flue Actual Height 
feet of radiation inside lining inside above 
Steam Water dimensions diameter crate 
Inches Inches Feet 
To 450 To 720 $x 12 6 x13 35 
S00 1,280 12x12 13 x 13 35 
1,000 1,600 12 x 16 13 x 18 LO 
1, 500 2,400 16 x 16 18 x 18 LO 
2, 000 , 200 18 x 18 20 x 20 U5 
2,500 , 000 17 x 21 20 x al 50 
3, 000 4 800 el x 21 ou x eal 55 
, 500 5, 600 21 x 2l eu x al 55 
, 000 6, 400 22x22 | ------- 60 
5, 000 8, 000 ee a a 60 
6, 000 9, 600 25x26 | ------- 65 
7, 000 11,200 25x26 |  ------- 65 
%, 000 12, 800 28 x 26 | ------- 70 
9,000 | ------ 30x30 | 9 =------ 70 
10,000 {| ------ 32x32 | ------- 75 
12,500 | ------ 34x 34 | =--=---- 75 
15,000 | ------ 36x36 | ------- ZO 
17,500 | ------ 8x38 | -=------ 85 
20,000 | ------ Osx HO | - eeeeees 90 
25,000 | ------ Wax ho | ------- 100 


long or has more than one bend. 
NOTE. — For each additional boiler add not less than seventy-five 


(75) percent of the area and ten (10) feet to the height as given 
in table. 


t"(h) The inside walls of each stack shall be smoketight, vertical, free 
‘con offsets or constrictions, and have a clean-out opening with a tightly fitted 
sor. ALL stacks shall conform to requirements of the building code. 

"i) The top of any stack shall extend sufficiently above the roof of the 
i1ilding of which it is a part, and shell extend above or be far enough away from 
i nearby building to prevent down drafts or the creation of a nuisance by the 
ischarge of smoke or the gases of combustion. 

"(j) Where an existing stack is so located that it will constitute a 
1isance to the occupants of a building about to be built, the owner of the new 
-lilding shall be required either to extend the existing stack or make other 
“~ovisions to meet the apvroval of the Division of Smoke Regulation and Boiler 
‘ivection. 4 

"(i) Boilers or furnaces located in separate rooms or buildings shall each 
we a separate stack or flue lining in the stack. 
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"(1) The tops of boiler stacks shall not be covered with caps or screens, 
"(m) Stacks shall be as nearly square or round as possible. Where the 
stack is rectangular or oval in cross section, the greatest dimension shall mt 

exceed twice the smallest. 


8. Breechings 


"(a) Breechings shall be as nearly sguare or round as possible. Where th 
breeching is rectangular or oval in cross section the greatest dimension shall 
not exceed twice the smallest. The minimum radius of all bends shall not be 
less than the width of breeching at point where bend occurs. 

"(>) Breeching shall be.as short and straight and free from bends or curve: 
drops below horizontal, or other restrictions eas possible. 

"(c) Where separate hct-water heater is to be provided the breeching my bk 
connected directly to the stack but below the entrance of tne boiler breechinz. 

"(a) ZBvery breeching shall be provided with sufficient clean-out openizgs 
having tightly fitted doors and of sufficient size so that all parts of breech: 
may be easily cleaned. 

"(e) The draft loss in the breeching shall be taken into consideration in 
the design of the boiler plant and stack. 

"(f) A lay-out of breeching must accompany application for permit. 


9. Air to Boiler Rooms 


"(a) Each boiler or furnace room shall have an opening or openings to tis 
external air to provide sufficient air for proper combustion, as may be deter- 
mined by the Smoke Regulation Engineer. 


10. Smoke Indicators 


t(a) All new fuel-burning plants having more than 300 square feet of doil 
heating surface or its eauivalent shall be equipped with smoke indicators, mir 
or similar devices, approved by the Division of Smoke Regulation and Boiler in 
spection, to enable the firemen easily to observe smoke conditions from the 
boiler room at all times, unless the top of the stack is readily visible to t 
firemen. This provision shall avply to all existing boilers when new oil 
burners or mechanical stokers are installed. Where oil of grade 5 or 6 is to 
be used a smoke alarm shall be provided. 


pie | Vertical Boilers 


"(a) Vertical fire-tube boilers shall be installed only upon entering i: 
a fuel agrecment unless such boilers are equipped with ofl or gas burners. % 
one boiler of this type containing not more than 250 square feet of heating 
surface shall be permitted in a plant. 


le. Scotch Marine Boilers 
"(a) Scotch marine boilers shall be installed only upon entering into a 
fuel agreement unless such boilers are equipped with oil or gas burners. If 


equipped with oil burner, a dutch oven shall be provided. An underfeed stoxe: 
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_ay be permitted where it is specially desigmed for this type of boiler. When 
“and-fired only one boiler of this type containing not more than 250 square feet 
+f heating surface shall be permitted in a plant. 


13. Warm-Air Furnaces 


"(a) Warm-air furnaces having 7 square feet or more of grate surface shall 
2 equipped with underfeed stoker, oil or gas burner, approved by the Division 
f Smoke Regulation and Boiler Inspection, unless owner of building or plant 
ions a fuel agreement. 

“b) Warm-air furnaces having less than 7 square feet of grate surface shall 
imn coke, anthracite, or low-volatile coal, or shall be equipped with underfeed 
soxer, oil or gas burner, approved by the Division of Smoke Regulation and 
ciler Inspection. 

"“(c) Heating plants having warm-air furnaces with a total of 7 square feet 
- more of grate surface shall have a stack of sufficient height to give a 
imum draft of 0.15 inch of water over the fire in the furnace under normal 


irking conditions. 


lu. Water Heaters 


"(a) Water heaters shall burn coke or anthracite or shall be equipped with 
Serfeed stoker, gas or oil burner. 

"(b) When a heating boiler is equipped with an underfeed stoker and a hand- 
red water heater is used, a separate bin shall be provided for fuel for the 
ater. 7 

"(c) Hot-water heaters used in connection with a tank of less than 100 
llons capacity shall not require an installation permit. 


15. Incinerators 


(a) Incinerators shall be built in accordance with the incinerator code 
d shall have a stack separate from that of the boiler or furnace. 

t(b) The stack shall terminate in a substantially constructed spark 
rester made so as to project above the top of the stack and having openings 
t larger than one-fourth inch. 


16. Portable Boilers and Contractors! Equipment 


"(a) After January 1, 1937, no person or corporation shall operate any 
rtable boiler, stean shovel, portable crane, derrick, hoist, road roller, tar 
ttle, asphalt kettle, or any other similar portable equipment capable of 
itting smoke until he shall have signed a fuel agreement and obtained a permit 
on the Division of Smoke Regulation and Boiler Inspection. All such existing 
uiyment shall use coke or anthracite, or be equipped with oil burners approved 

the Division of Smoke Regulation and Boiler Inspection. 

“(b) The Division of Smoke Regulation and Boiler Inspection shall have 
thority to attach identification tags to all such equipment. 

"(c) After January 1, 1938, equipment of the above-mentioned type shall be 
srated by internal~combustion engine or electric motor; tar and asphalt 
ttlegs shall use only oil burners. 
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17. Process Furnaces, Stills, and Other Apparatus 


"(a) Detailed description ana Crewiags of any furnace, still, or other : 
apparatus, capable of causing smoxe, cinders, dust, gas, or odors, showing the 
design, amount, and kind of fuel to te used, etc., shall be submitted to the 
Division of Smoke Regulation an& Eoiler Inspection for approval. : 


18. Bvobish surning 


"(a) No nerson constructing, tearing dowm, or wrecking any building or 
structure shall burn tar parcr, refuse, or rubbish in an open fire at the site. 

"(>) No person shall burn any garbage, refuse, rubbish, or other combustible 
materiai in an open fire. 


SSCTION V. -—- PENALTY 


1. Failure to Comply 


"(a) Failure to compli: with anv of these rules and regulations or any pro- 
vision thereol, shall subject such verson or persons to the penalty prescribed 
by the act of Congress anoroveé Ausust 15, 1935. 

"(b) SEC. 3, *** Any person coivicteé of violating this act or any regula- 
tion of the Comnissioners nace ‘iereunder shall be punished by a fine not to 
exceed $500 for each and ever: such offense." 


The place where suoke is actually abated is, of course, at each individua: 
plant. Whether or not a plant ovmer is eubject to ordinances and regulations he 
may wish to malotain a clean stack for the sake of the neignborhood and the 
monetary saving resulting from more complete combustion. If odlack or carbon 
smoke is produced to any great extent in the furnace, it is very difficult to 
burn anc usually gocs out the stacix. Only very exmcnsive eyainment, such as the 
Cottrell precipitator, can prevent it fro: goinz into.tne atmosphere; therefore 
it should not be so procuced in the furnace. To burn a fvel completely it is 
necessary to keen it hot and to give it air and enovsh room in which to burn. 
The flame should not ve cnilled below satisfectory ignition by any cold surface 
There is a load limit for esch furirce evove which the unit should not be 
operated. A flane usvall:r can be shortened by the use of stean-air jets. 
Properly placed, these increase the turbulence in the furnace, causing the 
oxygen of the air to reach tne combustibdle particles quicker. In many furnaces 
sucn jets may be placed at the front wall near the corners of the setting and 
aimed slightl: downvarc and diazonally across the furnace to the opposite 
corner. These jets may be simpiv mace from ordinary pipe and fittings. As an 
example a 2- or 3-inch pine for the air may be usec in the furnace wall; concen~ 
trically inside is placed 2 1/4-inch pine for the steam, ending in a plug in 
which is drilled a 1/8-inch hole; the plug end is placed a foot or more back of 
the air-pipe outlet into the furnace Cl) s The use of steam-air jets has been 
the most practical method of helping many saoke-avatement problems. Some reguls 
tions require their use on all overfeed stokers. Obvjections have been raised dz 
to their use of steam and their noise. The following tavle is taken from a 
paper by Lannert (8). 
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Saturated steam discharged through nozzles (pounds per minute ) 


Diameter at 
smallest. Steam pressure, pounds per sauare inch gage 
section, inch 50 {| 100) 110] 11 


1/10 ese debs 0.25} 0027) 0.30]0.32| 0.35} 0. 
BD se Neiee oles 6 7 
WS wieiese awa 1.3 
De) ieee dats 2.0 
51D) see ee 3.0 


For example, at 100 pounds steam pressure at the nozzles two 1/8-inch jets 
ised continuously, which is seldom necessary, would take about 1.6 percent of the 
‘seam produced by a 300-horsepower boiler running at rating. The improvement in 
he comoustion, however, ordinarily more than compensates for this loss. If the 
ir inlets to the jets are open to the air at the boiler front, much noise is 
roduced, and the operators are not apt to use them. However, if the air is 
iped up from the stoker wind box, or ¢aken from air channels in the settings, 
he noise disappears. Bringing the air through the setting also preheats the 
ir to some extent. 7 


Changes in the furnace arrangement may sometimes be made at low cost. fFor 
remple, in the common horizontal return tubular setting, an arch thrown back of. 
he bridge wall will cause the gases to travel away from the shell and better 
se the combustion space for burning. Engineers working on changes in old equip- 
ent or on new designs will find many pointers in the city regulations cited 
reviously. Where much change in design is necessary it is usually best to call 
n an experienced man on such problems. 


Fly ash, unlike carbon smoie, is continually leaving the furnace even under 
se best conditions. The amount varies greatly with the load or the pounds of 
2al burned per square foot of grate area. For example, on one underfeed installa- 
ion, increasing the fuel rate per square foot of grate area about three-fourths, 
° from 23.0 to 40.5 pounds, raised the amount of fly ash, expressed as a per- 
mtage of the weight of the total opal fired, about 3.8 times, or from 0.73 to 
.60 percent; the actual weight of the fly ash leaving the boiler per hour in- | 
teased about 6.8 times, or from 82.4 to 556.9 pounds (9). Much of the fly ash, 
articularly the larger sizes, may never reach the stack outlet. An appreciable 
xrcentags can be caught in various passes in the boiler and in properly placed 
inder traps. At any place where the velocity of the gases drops some fly ash 
ill be deposited, as the speed of fall of the heavier particles is enough to 
sparate them from the gases. Collecting-hopper arrangements may be provided in 
ick chambers and passes in the boiler; some well-designed installations provide 
ejector that returns fly ash to the combustion chamber for further burning. 
maple forms of baffle-tyne cinder catchers may be installed in the breeching and 
Trangements mace to dump them regularly; where more can be expended for fly ash 
‘moval various more-complicated forms of cinder catchers are available. 


Where too much fly ash is permitted to accumulate in one vlace, such as 
ong the bottom of the breeching, it may lift suddenly and go out the stack, 
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creating an immediate nuisance. Keeping all passages clean is a great help, 
Fly ash will gettle at the base of the stack; the amount will depend upon the 
velocity of gases un the stacx. Air openings at the base of the stack or beley 
the breeching entrance mey prevent considerable settling of fly ash. Opening 
the door at the base of the stack usually causes accumulated fly ash to lift, 
Where this is necesscry to clean out fly ash the use of water will help. A 
simple circular-pipe water spray may be installed at the base of the stack bel 
the point where the breeching enters, and the fly ash may be wet down just before. 
it is removed. Sometimes a simply designed spray is installed above the breect- 
ing entrance for intermittent use when the doller tubes are blown. Such a spray 
lowers the teaperature of the flue gases and will thereby lower the draft aveil-. 
able from the stack. The water pic's un sulfurous gases and becomes acidified, 
ana considerable water vapor goes into the stacx gases. Various corrosion 
prodlems may develon if the water is allowed to flow continuously. Oaly expens:ve 
specially develoned spray ecuipment shovld be so used. However, for intermitie: 
operation at rather long tine intervels, such equivment is kept dry by the flue 
gases most of the time and has given satisfactory service for help in tube blow: 


Regardless of well~planned equipment, the project of successful smoke abaic- 
ment ends with human factors. The operators must be trained in handling their 
particular equipment and enthused with the idea of abating smoke and fly asi. 
Devices should be installed so that the onerator can know at all times the sre: 
condition of the stack. Perhaps tne simplest device is tae ordinary mirror so 
placed that the top of the stack is always visible. Periscopes of various ti7*: 
may be used. Instrmmenis are available on the market that record smoke emissis:. 
throw colored lizhts on and off, and rinz bells. One instrunent that is very 
effective from the standpoint of getting quick action from the operator is a 
raucous horn which blows when the snoke density passes a chosen point. Organic 
periodical meetings of chief engineers and operators, at which several of thez 
tell their experiences in improving conditions, will prove very helpful in kees- 
ing up enthusiasn. 
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